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(57) Abstract: A method of obtaining a solution having an activity of inducing the differentiation of embryo stem cells into ecto- 
dermal cells or ectoderm-origin cells which involves the step of culturing stroma cells with the use of a liquid medium containing 
a polyanion compound and then recovering the liquid medium; a solution having an activity of inducing the differentiation of em- 
bryo stem cells into ectodermal cells or ectoderm-origin cells which is obtained by using the above method; and an inducer for the 
differentiation of embryo stem cells into ectodermal cells or ectoderm-origin cells. 
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m m » 

M1%, m$£1mB& (embryonic stem cell) t J3\ 4> if h ^ K^^xt^-i- 
mt^m^n^nem^mKfj:^fc.muxm^(Dm^^^^ ^ ^ay 

(compaction) ^jtB-t^ ^^^©^^^^S^^^^o^milE (morula) ^ 
B?«^S^Pf &£>lJl s g»#3. 5 0fctt N HF^ltl5i-#JI$ (blastcoel) 

tm*£tL5&m&x%mm& (blastocyst) Ktj;& 0 ^(Dt^mm&n^iMfD 

(trophectogerm) M t F^flSBfl&iJl (inner cell mass : ICM) fab 

m$,tsfrix\s^%o BMm^Wiki. 5~5. 5BK^nx^mKm^ir^ 0 mfe 

(primitive ndoderm) 'mMKftik It ^flh^o'h, —^(DlmMfeW^ 

{*frhMfh^mM^MM<D^m^MlE\^m\±M%M (parietal endoderm) U 



1 



WO 03/042384 



PCT/JP02/11894 



J& £ ft !K b !i 7^^^^*LT7-f^^M (Reichert' s 

membrane) ^:0<§ 0 

— ^\ E#:|flJ^®< ^JS^rtE^3WJ®ttj£ffirtKat (visceral endoderm) 

MB <>< %ftUMf&n<Dm)l&m%m.L>Xm&?\~mM (primitive 
ectoderm) t f£ tl 3 $fl IS S £ O < S „ Kft^Kl 
(embryonic ectoderm) § VM*i:^M2Jf (epiblast) fiSfrTV^-S,, 

f*t©Ett^i bTRffii^^^-rsfcje), g*t^5. 5—7. 5 0 obsh^piw 

K (egg cylinder) tmtn& 0 ^fft&©^fc 

l££o< SEf^lBjfe (extraembryonic tissue) dS^^t^JEESId^b^'fb b?^ 
j££*VCV^ 0 Sft^6. 50 t-^M^K^ji^ii:^ (primitive streak) t 

mm t lEiiLfommm t <v m ^ a t> DM^kfefr* j^tuf^ft^w b 

"tKffi^BS^iTOJi (embryonic mesoderm) &J&]$irZ> 0 - 
#^I^W#:^F^|3S^ (definitive endoderm) tC&<5lffiI£^3;*VCV^5 0 

fc^JJE|g^#M£^E|g (neural ectoderm), :3o&^<^fflJ3^^!^»^<5tf 
bfrhfrM^te^Wm'&^mM (non-neural ectoderm) tm^tlX^^. 
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(primordial germ cell) t bT^I £tt3 0 mii3M£M^& 

\Z. # Wi b , W: AH (allantois) l|f|S ©Efr^ 't'Ki (extraembryonic 
mesoderm) ©^©#£0>«&lCtfJ5H-5o ^MMtes ^t, «M 

j$ lt v n § » & it* v „ 0^ m tin <d #ftt t lift &tt t) ig-f - ^ xm 

tfcx% &&Wkm%1%^z.t&%nhtbX\^ 0 

m^mmk a h ^ 5 « tz & r. t as -e # 5 ^t^tt t^b-cv^r^ 

fiE^^tbTV^^) (Manipulating the Mouse Embryo A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1994) (JiAT\ T^r 

^ WtV ^ • if • - ^i/-?yJr - T • 9^9 b V — • -r—^T 

/VJ £:Bg--3~); Gene Targeting, A Practical Approach, IRL Press at Oxford 
University Press (1993) (&IT> ^ • ^— ^yf t B&*f ) ; ^ 

x<DftM, ¥±14(1995) C£*T, rESJWiiaSrfflv^ytaEM^^^of^SliJ 
-T)) 0 
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m&WMB(D^WfrJfcWi%:mWir%m^ L t LTLIF (leukaemia inhibitory 
factor) fc\p\fe£frlX$o'9 (A. G. Smith and M. L. Hooper, Dev. Biol., 121, 
1 (1987); A. G. Smiths, Nature, 336, 688 (1988); P. D. Rathjen£>, Genes 
Dev., 4, 2308 (1990)), ^^^i-LIF^^Pi-^ i t «t o t, 

h l>3 (J. Nichols^, Development, 110, 1341 (1990); S. 

Peaseb, Dev. Biol., 141, 344 (1990)) o LI¥^(Dh(D^^W.\^WM 
ir&ftfriO U.¥<D^^-W-(0^-^^^v h<D— o-efc5gpl30^rS^f*i: 

^^tT/"CV^-5 (D. P. Gearing and G. Bruce, New Biol. , 4, 61 (1992); J.I. 
Conover h , Development, 119 , 559 (1993) ; C. Piquet-Pellorce h , Exp. 
Cell Res. , 213, 340 (1994) ; D. Pennica h , J. Biol. Chem. , 270, 10915 
(1995) ) 0 

(K. Yoshida h , Mech. Dev. , 45, 163 (1994) ; J. Nichols h , Exp. Cell 
Res., 215, 237 (1994); #11^7-51060^-), gpl30^£> ©Iffl^F^ff $&fc^&m 
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& tl % # s (C. L. Stewart b , Nature, 359, 76 (1992) ; J. L. Escary b , 
Nature, 363, 361 (1993); M. Life, Nature, 378, 724 (1995); C. B. Warefe, 
Development, 121, 1283 (1995) ), gplSOJUS^^Ife® VTzl^ jC&V^Tte, 

J&£12. 5 0 ^feftS^MSiim^Jfr^-TS- £ £>k fc^*££*vCV^ (K. 

Yoshidafe, Proc. Natl. Acad. Sci. USA, 93, 407 (1996) ) c 

^&X\Z.&\,^xm&ft1Mfa&®ltoXffi3L£tlXSk& (M.J. Evansfc, Nature, 
292 , 154 (1981); G. R. Martin, Proc. Natl. Acad. Sci. USA, 78, 
7634(1981)), &&#}13:llE&1fttom<Dmtt&* Wi^N^^f'UttSitt 
#*|BJ!&<£>8fcfcifc (3KH#fF5, 453, 357-5§S }fcH*f#£r5,670, 372#) &iftf5W35£ 
, itbtT'lil^ 7 y h (P. M. Iannaccone b , Dev. Biol. , 163, 288 
(1994)), =!7 H (B. Painfe, Development, 122, 2339 (1996); ^H^fr 
5, 340, 740-§- ; *BI#fr5, 656, 479-§-)), *7 # (M. B. Wheeler, Reprod. Fertil. 
Dev., 6, 563 (1994); H. Shim b , Biol. Reprod., 57, 1089 (1997)), UvV 
(J. A. Thomson b, Proc. Natl. Acad. Sci. USA, 92, 7844 (1996)), t h 
(J. A. Thomson b , Science, 282, 1145 (1998); M.J. Shamblott b , Proc. 
Natl. Acad. Sci. USA, 95, 13726 (1998)) <Dm'&WM&&Wi±L&frlX^^Z) 0 

ffim&m & Y) #o tc^-mm^m zti&^t b nx v ^ § (^ = tr ^ ^ ^ 

^tf bn<D^*^*5V^T^, JI£f£#iNHJ& V^fc/^«J 

mytm^vf^y-^v jt-j tm^ti^m^n (embryoid body; ot, 

mm, ^khim, ««, -wwMm^ ^mmm 

is, foffimm, /yr» wmmn, ±.%.mm, trs-v-j k try^/y- 
h<D&mm&&&m&^&^ ttmrnxfoz^ tm^istix^^z (p.d. 

Rathjenfe, Reprod. Fertil. Dev., 10, 31 (1998)) c L/^bft^fe, Z.<Dig 
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fi«£> aim $ fix v > § o 

ftt£Wft£;ft,-CV^ 0 EB£^J&£-frfc#, tfVL-V i/^-h^fe? 5: 

^ ^ b(D^m^^^l^-t#i~5- £^#^£tLTl^ (G. Yamadab, Biochem. 
Biophys. Res. Commun. , 199, 552 (1994)) Q SEC|ffl^^*5V^-C , 

y-r^^S(-<t 9#^^<^^«£;H5 £V>5£nJl, (E.M.V. Jones- 
Villeneuveb, J. Cell Biol., 94, 253 (1982); G. Bainfe, BioEssays, 16, 

323 (1994)) ^^^(Dm^m^WMm^^^x-hm^th, u^-/4>-m^tt 



zl^V K V ^Hg&^y— ifC(DS®T?fo5GAP-43 



(growth-associated protein-43) , MAP-2 (microtubule-associated protein- 



2). yT^/mM (y-aminobutyric acid; £IT, ^GABAJ ^tB^f) 

NMDA (N-methyl-D-aspartate) v^^v^tf)^?!,;^, mRNA W^T? — 

lg^H^-Brn-3, GFAP (glial fibrillary acidic protein), GABA^J^lP 



^-efeSGAD (glutamic acid decarboxylase) (DZ&^&M^^frlZ) ^ 1 1)^^ 
£ttTl^ (G. Bain£>, Dev. Biol., 168, 342 (1995); F. A. Michael^, J. 
Neurosci., 16, 1056 (1996) ) c 

Brn-Stt^+KWS^ (X. Hefe, Nature, 340, 35 (1989)), GAP-43fi#SfS 
^ X (L. I. Benowitz and A. Routtenberg , Trends Neurosci. , 20, 84 
(1997)), MAP-2f±#&IW£g£2T? (L.I. Binder fe, Ann. NY Acad. Sci. , 76, 
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145 (1986)), GFAP ft ^ V T ftB J9ft X (A. Bignami £> , Brain Res., 43, 429 
(1972)). GABAS^ft:*5«tr^GADf**llffi!!tt#^t? (Y. Chang and D. I. Gottlieb, 
J. Neurosci. , 8, 2123 (1988)), ? A? ? $ >>Wt&&ft& &Xfm)A5t&#rzm 

fg^^^b-CV^S (H. G. Slager£>, Dev. Gen., 14, 212 (1993) )„ b 

fcM4Mi^(-lO- 7 mol/Ui^^ fgfc<£rf£ffl s 3 0 fe^50%O 

|fflJ^-CGAP-43(D^?a/jS N 4~5 0#5%*^O|paJ5^T — a — n ^ ^ ^ t< V h-165 
(S.H. Yen and K. L. Fields, J. Cell Biol., 88, 115 (1981)) <D$6i&&W& 
W^T^iSSjh/rv^flS. GAP-43M^fflfl&<m3: £ ^£rirtB6S&fc*IBJi&fifc©?g 

i^i^^TV^ (W. G. van Inzen h , Biochim. Biophys. 
Acta., 1312, 21 (1996) )„ GAP-43B§tt«© \Z.X$.—%? V T«#<D^tg 

^^fifc^o v-^v 4 >m^mxwM£n&^BMmm<vM§ t jttR utgap-43 

^l^^tlTV^S (W. G. van Inzen h , Biochim. Biophys. Acta., 1312 , 21 

(1996) ) 0 EBff^K£&m&rm$m^m±?]i^t£wm^m^(D 

^rffiV^KlW^SriO^L-fc t r. 5, 5-HT (5-hydroxytryptamin) , GABA, Jj 4 
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fflift3fiK*Oi>5 Z. t &5f& tlTV^S (W.G. van Inzen^, Biochim. Biophys. 
Acta., 1312, 21 (1996) )„ «t §EB^T*«, EB^fficDlffi^S^Jg 

©^fe*»o*iS^K:J: l3^^b^R^$^^TV^5^l ^:#*lS$tI/TV^536S, ^ 

©H^O:M£lft&llI^fcteMo-CWj^ (P.D. Rathjenb, Reprod. Fertil. 
Dev., 10, 31 (1998) ) 0 

X^t^^V^f-yPfj yVait, LIF SrBfcV^fc 10—20% tD i/J3^JkW 

(DM^^^H^-^Kffi^ffi^wEBcDjf^^f^S^^^-rv^ r. £ M^tit 

$3, GFAPPltt^T^ h af/f K 04|§tt (M. Schachnerb, Dev. Biol., 83, 
328(1981)) O^-y KolM h^^fl2bfe«Hji&^ttl^i-5wfc36SMe> 

^fc^jh/CV^S (A. Fraichardb, J. Cell Sci. , 108, 3181 (1995) ) e 

Lendahlfe., Cell, 60, 585 (1990); J. Price Development Supplement, 2, 
23(1991); J. Price Brain Pathol. , 2, 23 (1992)), ^(£># N J&fc&Mfc. 
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(S.J. Morrison fe, Cell, 88, 287 (1997); R. D. G. McKay, Science, 276, 66 
(1997) ) 0 

^^#^b-cv^?)^iit j; (iofff~5oo{§) tffli^ti^ 0 

<pftBJfefc#teff^5f*#. ft £ 5 o 

:©J:5/j;l ffil^ot, EBOJf^^w^y-T ^<DfiJJ^ft^£rfr^ft 

fc (H. Kawasaki Neuron, 28, 31 (2000) ) Q ^ cD^fe^f*, UMt^^T, 

btbT jo <9 , -^rCO^g-ftf^SDIA (Stromal cell-derived inducing activity) <k 
:£<5tf btLTV^ 0 SDIA?£'|4te, ^ ^J§6JMm§^IM^BJI£ (Mouse 
embryo fibroblast ; WTs TMEF^J t h ^T) , ^ ? ^^M^^ONIH/3T3 
jNHflS (J.L. Jainchillb, J. Virol., 4, 549 (1969)), -7^P77^3P 

— IfrJ^H' 1 ?- (macropharge colony-stimulating factor ; KT, TM-CSFJ £ % 
Hg--f-) 5f5(OOP9^J^ (T. Nakano h , Science, 272, 722 
(1996)) RXI^V ^g|^SS5fe^MC3T3-G2/PA6|fflJ3& (H. Kodama h , J. Cell. 
Physiol., 112, 89(1982)) ft ^fO^ h P — 3 

- m/Viltl^t^liS ^COMDCK^BIS (C R. Gaushb, Proc. Soc. Exp. Biol. 
Med. , 122, 931 (1966) ; D. S. Misfeldt h , Proc. Natl. Acad. Sci. USA, 
73, 1212 (1976)), 7 V Mlli^lfflJ3S3Yl (S. Sandineyer b , Cancer Res. , 
41, 830 (1981)), 77 D t! % KP 1f/HfJil*5fe©C0S*|IIia (Y. Gluzman, Cell, 
23, 175 (1981)) fc^fcie#&b&V^fcaS«^£;h/TV>5o SDIA?gte 
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£r#1--5^ b viM£4%/^:7;r/^AT7V'7 ? fc K-e^abTt, sdia^- 

ft©^, 09*.^ i£*ttHH#l0fl£*i?fiB^ (basic fibroblast growth 
factor ; J^T, IbFGFj ^ t> B^) , M^Mt§3f H^"8 (fibroblast growth 
factor 8 ; &. T , r FGF8 J t t> B& ~t ) > y* ~ y 9 y & -y 9 (sonic 
hedgehog ; £k T > I" shh J £ B§ i~ ) % If Iffl J3& ±t 58 H ■=? (hepatocyte growth 
factor ; faGFj t> ^ i^tl^BH^- (epidermal growth factor ; U 

T T EGF J t ~h B§ i~ ) > ik/h^iJfeii^ltH-^ (platelet-derived growth 
factor ; J^T\ TPDGFJ ^ % i^i") > LIF, Wnt. — P -f =*r 1^1 (interleukin 

1 • riLlJ t ^B&-f) > -Y — P-Y df^H (interleukin 11 ; £AT> 

riLHJ ^ %BS--r) . #V T«tt*5fe#S^*H^- (glial cell-line derived 
neurotropic factor ; J^To TGDNFJ ^ t>l§-r) J$f4#«SI:^El^© 
^fflll&^r^kii^^^SSDIACD J; 5 ^£^t£f3^l % t^^^^TV^S (H. Kawasaki 
Neuron, 28, 31 (2000) ) Q 

^*5j;t^t b^5l5C)Seceted frizzled-related protein (SFRP) ltttfgn 
^tirV^^fiW-efeS (Proc. Natl. Acad. Sci. USA, 94, 2859 (1997), 
^il^Proc. Natl. Acad. Sci. USA, 94, 6770 (1997)) „ SFRPteHoang^K: £ 
oT (J. Biol. Chem. , 271, 26131 (1996)) £ frlX&M, flfef: 

-e^sFRPi~5^^?fe< t h 5®2go5t^^-*5 ii^sSK^m^^tt-rv^o 

SFRP^^T^fc^fS £ 5 ^(D&fT^mSM ^bh-foZ> (BioEssays, 24, 
811 (2002) ) 0 
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• SFRP1 : FrzA s FRP-1, SARP2, sFRP-1 

• SFRP2 : SDF-5. SARP1. sFRP-2 

• SFRP3 : Frzb-1, FrzB, Flitz % Frezzled, sFRP-3 

• SFRP4 : DDC-4^ sFRP-4, frpAP^ frpHE, FrzB-2 

• SFRP5 : SARP3. hFRP-lb, Frzb-lb 

SFRPl~5V^"f frKDm&Mh 1 Oi©^f^ >-^S?T^tf Cysteine rich 
domain (CRD) ^^UTWnt^fc^Wnt(DS^#:^t@5:{^ffl Wnt}£ J; o T^jlB 

Frizzled^i^ ^tbTV^^cD^foSo gft^tlCl 0 ®SI^_b(DFrizzledIl 

WntcD^^f^^i^SFRP^ifO^^^^^^ if^ ^b^if^^^X\ V^o 
•>fO J; 5 fclSilU MfMLTV^< ^^OV^T^, ^X^Xenopusfr if— §|ScD 
£«&5gT? M% £ ttT V n § & CD CD % ^ <Dl&&Wm&te If KIO V ^ tt* fc+^-P^ £> 

SFRP^OV^Tf^r tt* t?^SFRPl*5 «fO s SFRP3jiS|>C#j^fiftmfiSJfe!9:f 'JSf 
"CV^S:: tL-CV^ 5 (WO 01/19855 A2, ^D^t^Int. J. Dev. Biol., 

43, 495 (1999)) SFRP3(cloV>T«rtE^> 'bMU #M^(D^{bM¥— <D 
§@ ^ ^ £ tL T I > 5 (US 20020128439) „ 3o t h ft 5PESFRP3 £ t b S 5(5 
SFRP1CDT ^ 7 iftBa^J_b©tHIBH4tt 3 0 %^&X>tb% 0 — j^SFRPfcW LtB 

(CO V ^ X $ tlX W£ V \ 
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^ ^-^^-^tf ITSFni^ii (A. Rizzino and C. Growley^ Proc. Natl. Acad. 
Sci. USA, 77, 457 (1980)) ^ffl^T5~7 0 f B lMfS - i ^^^^^tt 
-t:^^OIi-e|g^^||^$tl5fll^^^'^lf fiPltt (A. Kurtz Development, 
120 , 2637 (1994) ) (D # £& ± ft IS # © fu iH IS (neuroepithelial 
precursor cells) #^2^£tL, (D iu H 'M bFGF (basic fibroblast 
growth factor) ^75=^ *iSt^S&Mfflfe1&~&& ! &t 3 t fifSgftflJ© £ b X 

Okabeb. Mech. Dev., 59, 89 (1996) ) Q 

£i6 0 -is b <t> 9 v y ©ffiii^tts t , &m vit.ttimffiji&&&W} vmmm 

WtCtilt^OJNHjat KSIJjJSo^^V^r. t^tft^ilTV^ (0. Brustlefe, 
Proc. Natl. Acad. Sci. USA, 94, 14809 (1997) ) Q L & fl* £> N ^WfB'ffc 

^UfeWjg^0^fr^^jfWi^&©^M^t^^l*3V^T 1 ^>ft^^^^TV^6 (J. Dinsmorebx 
Cell Transplant., 5, 131 (1996); T. Deacon fb , Exp. Neurol., 149, 28 
(1998) ) 0 
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■toft, m&&mmfrbyvTmm<Dmmn%mm^ ^<Dmmmm^ 

Brustlefe, Science, 285, 754 (1999) ) 0 ZL<Dl&^X\-±, _hj£<Z)EB^J&1i, 

h tt mm (d mwmm %mm- v&w. mm v * x v ^ 5 „ 

^k~kU>-^ FGF2 (fibroblast growth factor 2), 9 5: — l^&lstpigM 
Tr5 0^it#b, ^/V^^AjS.fcl^-^^^^A^^-^-bTV^/^VVNV^^cD 
liWIS^fflV^-ClfflJ^^flJ^ b, 55>»l(D£fflJM,g-CFGF2 £EGF (epidermal 
growth factor) ^^frigilT^^ig* b. IS^=i I/-? /V^ls YVtWi^M bfc 
^ 5 — S.Sft^KDMM^&X FGF2 <b PDGF-AA (platelet-derived growth 
factor-AA) ^tr^i^llft bi#*£^it 5 £ tX^V T&fflJ^ituIElBBJ^ 

^ &mwr- © r. ^ ^Brn-e § r i ^ fe , mm-m ^ 5 ^ ^ ^mxh & 

Z.t&7F£tiX\,^ 0 Z.<D£ 5 fc\^Xftikm^L<t-MJ&fe, A2B5PJt4-Cfc5^ 
t (M. C. Raff£> N Nature, 303, 390 (1983) ) s FGF2io J: tFEGF^'a £ ^ift 

■So 

JgffiiWIR (teratocarcinoma) J; 5 fl35tt#M £ iRHH^^HfcfBSr^PTS jNB 
JjStttL"b ®^cDM4SMIffl^ (embryonal carcinoma cell: ECjNHflS) 
^^faTV^S (M. J. Evans, J. Embryol. Exp. Morph. , 28, 163 (1972) )„ 

(E. G. Bernstine b , Proc. Natl. Acad. Sci. USA, 70, 3899 (1973) ; S. B: 
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Diwan and L. C. Steven , J. Natl. Cancer Inst. , 57, 937 (1976) ; D. 
Solter and B. B. Knowles, Proc. Natl. Acad. Sci. USA, 75, 5565 (1978); 
B.A. Hosier t , Mol. Cell. Biol., 9, 5623 (1989); S. C. Pruitt , 
Development, 120, 37(1994)), 4 > i? h & (ifeV^Tji^ fe%M&\^'ftik'f~ %>i& 
^Sr^fif LTV^S r. b (G.R. Martin and M.J. Evans, Cell, 6, 467 (1975); 
G. R. Martin and M. J. Evans , Proc. Natl. Acad. Sci. USA, 72, 1441 
(1975); M.W. McBurney, J. Cell. Physiol., 89, 441 (1976)), IH^-fgft:^ 

(D&mfc&^Tm* & mm** & ftzftmu&Mj&ztiz - t a.j. 

Kleinsraith and G. B. Pierce, Cancer Res., 24, 797 (1964)), MMM<D^\Z. 

ftAtS kffiVitej&fcft&L** 9ffifc&l&tiit'tZ> w t (B. Mintz and K. 
Illmensee , Proc. Natl. Acad. Sci. USA, 72, 3538 (1975); V. E. 
Papaioannou h , Nature, 258 , 70 (1975); M.J. Dewey Proc. Natl. Acad. 
Sci. USA, 74, 5564 (1977)), U&TWiXfe&%&m&'BM. : imB&W<Dtp\Z.fe± 
m%kW** y^WU-r^tS^W^m-hn^^flX^^^t (T. A. Stewart 
and B. Mintz, Proc. Natl. Acad. Sci. USA, 78, 7634(1981)) J03'i4# 

^(Dm^W^lUMir^^t^m^tl, EGBM (embryonic germ cell) t It 
Wt&^frlfc (Y. Matsui^, Cell, 70, 841 (1992); J. L. Resnic^, Nature, 
359 , 550 (1992) ) 0 ^(DEG«^, £MXk?lfr* 7 (DM^^X^ Z>Mt)% 
f I X ^ !5 (C. L. Stewart fc> , Devel. Biol. , 161, 626 (1994) ; P. A. 
Laboskyib, Development, 120, 3197 (1994)), ±&.mfe&Bfl&&fti- 

rjfc«fi«i**fcffiss* , T?# 5 bttrv^ 0 

T^^^^LTV^^o 1997^, Wilmutbfc£oTI#?LfM^teD#>-C, ft$HJl&<D 
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&&m<D? o — >-^VEX~fr&m K V — ttfEBSfiXSlM (I. Wilmutk, 
Nature, 385, 810 (1997)), JSS <D & % ft V> it # n — ^ # (J. B. 

Cibellib, Science, 280, 1256 (1998)), &Jf, j&S, ^FSS:, 0P<g\ $$5M 
^(D^^km^tz.^ vx — l/Vis (A^-mi IfifMii, 44. 892 (1999)), 

— V-^V^ (A. Baguisi£>, Nature Biotechnology, 17, 456 (1999)), |p 
S:'M^(D^kM^^tc^xi — ly^^^, (T. Wakayamab, Nature, 394, 369 
(1998)), tlCDJliCDlfflflft^ffl^fc ^ n — >-^r>;* (T. Wakayamafe, Nature 
Genetics, 22, 127 (1999)), m^WM$£(D)&%: m l^c ^ n — X (T. 

Wakayamab, Proc. Natl. Acad. Sci. USA, 96, 14984 (1999); W. M. Rideout 
Illfe, Nature Genetics, 24, 109 (2000)) (DfEtB^f^ $ tlX$S V , ftJUHflS 

<7>;j«, ^Ufcg)»#p^Ai-5- tX-m%WiViKD?v — ^mW^W^T^ 

r ir^RTti-cfcs n t asj^jh/rv^o -®»*<z)S#f iKtt#«^#3i 

L-C<Dj»^^^t^©J^ffiORr|fett^^jSf$tb-CV>5 (R.P. Lanzab, 
Nature Medicine, 5, 975 (1999) ) e £fc, JB5t£#/1tti£^K^M#£iQ£ 3 

^ ^ t? J; 9 ^j* w ftate-T-f&af SrfT 5 - £ ^ n]-f g-c &> 5 ^ lait^^ttm 

Jgtogfc^iSRTIijfer. £ %3§^£*LTV>3 (P. D. Rathjenb, Reprod. Fertil. 
Dev., 10, 31 (1998) ) 0 



itfrtt^Jfe XfoZ> a «fc <9 , L-D0PA (L-v ? hKc^r>'7x^77 = y) $r 
<A&#fc:fcV>T^<£>8l*#52fc0tei£PU wearing off?i#, ^^^7^ 
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%&&A% f &jK=i>' h & tbfc&mtflMMT , Miff, M-t^f /-fvt 

ifcSV^^fP— r « £ ffl W ft V ^ IMt ^ff ^ § ^ £ ^ ;£ ^ T V ^ #\ 
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m*>, *mmn, sirco (d ~ (42) Km-tZo 

(3) ^ft^^BEtt^Sr^i-SaaKy A a 5, _bfB 
(2) ^IBicCO^feo 

(4) A = #*t*S N £*T© (a), (bK (ch (d), (eK (fK(g), (h) % 

(i) *5i^ (j) d*6>J&S^*=»6)3Bri^S'fb^ft-e*>S, -LAB (3) ^|B4fe<D 

(a) ^ y KP-ff- y 4-$ft@| ; 

(b) nyKP-ff^-M; 

(c) 3yKn^fy6-«S; 

(d) f>v * ^ W ; 

( e ) ^^yfil ; 

(f ) — ^ y -y ; 

(g) 9 9 yW&l ; 

(h) ^^flfclfcll ; 

(i) tTVl'nylt; 

(j) nyKn^fy c 

(5) mmtfctp ^m^mm^-r^^^v ^, ( a ), ao, 

(c), (d), (eK (fh (g)x ChK (iK (j) *3«tt5 (k) d^5&5»^b»W!Jx 
aft^TrfoS, _hfB (2) {cfB*fe»^feo 
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i»fb^ y br=— ; 

h) t;i/a- 

*° y ^Vv^ 5: • 

*° y ^ w vgfe 
y t« ^ ^ y /H 

_kfB (1) ~ (5) cDV^tt^l«f-fBife(Z)^i 0 

(7) ^hn- s^Zf}) K— ^FERM BP-7573^^^-f §^ey ^ 

a— ^-/V^L#:-e^fl^^§^ Fn-v»tfe5, _bf3 (1) ~ (6) cDVvf 

(8) ^Fa-v», £AT<D (a), (b), (c), (d), (e), (f) *3iTJ« 

(g) ^&&i^kl§mx§M^fc5, _hta (i) ~ (6) ®v>-ftb^i3B 

(a) J^i^^J^«#«i^JiIJja ; 

(b) SIHM-^ ^jfeSTOlPBJ^ ; 

(c) ^X|6J,S^3fcNIH/3T3» ; 

(d) -e^ n -yy — ^ ~ — $0?lfcB^ (M-CSF) jftig"^ # ^S^Sfi5feOP9|ffl 
fl£ ; 

(e) ^">^.HMS^5t5MC3T3-G2/PA6^fflJ^ ; 

(f) Et4#7itt bn~^*Wj& ; 

(g) ti^#»ft*©^ bn^iE 
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o) _his (i) ~ (8) (Dv^-rth^imKmm^m^m^^^t^x 

(10) _b|B ( 9 ) WMfDmMLttZhtfLft b ttM Lt^SlttW 

(id _hts ( 9 ) mm^mm * * ax § & * 

(12) ibm#-^ 7 -e* $ ti, 3 r ^ y gisa^ e> * s y -<y^ KSr^rSb 

M&fr^ ems # a ^ u < fi#*p ^ nfcT $ j sfeBB^^=» b & s # y k 

(14) BB^!I## 7 T?gf $ *i5 T 5 y SfegB^iJ t 6 0 %Ri:<E>tBlHH4«:^ri- 

(15) S5IJt#7 7?fSil57 5 7 ^IB?IJ & «- KtSDNA^tft 

* 

(16) m^m-^ 9 xm s ti % t&Mmm sr^r-r §dna &sm-r § 

(1 7) e#!#-£7T?*&*i5TS / S£gB?iJ 2r = - KfSDNAlr^t 
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(is) m&m-w 9x~m$ti% i&mm %^~r sdna z-sm-t % mm z. 

(19) mzw^ 8 -e* $ § r ^ y msa^ij a> b & 5 # y ^y 0 ^ k «:^r8b 

(20) BH^ij#-^8-e*$tb§T^ y^ia^ij^fev^-r 1 ^lor^yia 

(21) sa^ij## 8 -cm £ti%T^y mnm t6o %&,±.(Dm m^^-r 

(22) @a^"j#^- 8 -ese £ r ^ / ^sa^ij & ^ — Ki~s d n a sr-g-^r-f 

(23) umm^ 1 0 -e* £ n 5 ^fiia^j &r ^r-f- SDNA^fts mm 
x.-<y b-c^b-r^6i3St4#»^b^im«^/c«^ 

(2 4) ia^iJ#-^7-e^^ti6T ^ ymSa^iJir^— Ki~ -5 D N A 

(25) ia^ij#^-i oxm&n&^^mm&^%r>NA&^ir&m.W!: 
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(2 6) WntT h&ft»J&ftb Lttf Lt* SEMtt^ 

(2 7) Jife (9) teL3B#©$&f££fcfcU;!E (12) ~ (2 6) 0DV>i*^ 

(2 8) _hfB (9) ^fB«<7)«^^ctt±ffi (12) ~ (2 6) c^-fn 

^ i m Kmm.(o^tmmM & m l fc v n 5 r ^ % wm t -r & „ ± 

IE (2 7) {C|B*fe<D^"fe 0 

(29) ^K^Jia^, #S^»*fc{»^^|fBJfe^^ L 5 -St^^r 
^LTV^«-e;fe5, ±|S (1) ~ (8) N (2 7) $6£X$ (2 8) cDl^f* 

(30) m£M&^<Dmmi)K nm^mm^ta^&^m^h^>, ±m 

(1) ~ (8) , (27) (2 8) OV>-f^^lTl{-fB«c(Z)^fe 0 

(3 1) _b|B (2 9) l£fcte (3 0) fcfB 

(32) ftm&mm&, ( a ), (b), ( c k (d) ( e ) a>e>& 
z>mfabmt£tbz>MMx«hz>, _htB (29) ^fc« (30) \cmm<D^ 0 

(a) ; 

(b) ; 

(c) W^OjNBIS ; 

(a) wm&<D&m& ; 

(e) lilife^lB^c 

(33) #s##twaa^ ^^9 : -^^^ab•rv^6M#lfflJ3a•^fes, _htB 

(32) ^|B*(D^r^ 0 

(3 4) tt|H^#, (a), (b), (c) *5J;^ (d) ^bftSlfr^b 

ilfmS#S«^fc§, -hfB (3 2) lufBii^fe, 
(a) K ^ i/#gtittWSlHJja ; 
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(b) r-fe^vi^ y isfmrntUMifc ; 

( c ) -y t 5; y mm / EW}m$$Mm& 

(d) irn b~v#»t£#g 0 

(3 5) T^^;v=t ]) islet l^libTV^^W) 

JifB (3 4) ^fE«c^M*o 

(3 6) #gf®|ffl)i^\ ^T(D (a), (b), (c) $3£Tfi (d) 

^^MtftbSlffl^-rrfeS, JbIB (3 2) (^ifBic^^fe 

(a) #gW(DlIjllJ^H^^fe§ y — y?^y (Sonic hedgehog) 

bUfli « fans ma-fis u ^o#gf © w« h ^-e § ^4 

(Bone Morphogenetic Protein 4) LlHWteteSi"5JlWfl&li:$Wfci"5* 

(b) #&W^:£t>Jig^^J&&Mfcfii~5HNF-3i3 (Hepatocyte Nuclear Factor- 

(c) tt& i &<DMiffli&*bWfF-3& (Hepatocyte Nuclear Factor-3 0 ) &iloV^2 
#@ Kl#^E*t"S^— # — Nkx2. 2^MbTV^#Sl : MiJ»« ; 

(d) Pax-7£3&mbT^5#&#W^iNBfl&, 

(3 7) #^^<D^J3S^ % AP-2 (Activator Protein 2) £r3£?a bT 5 

JlflB (3 2) KWm^Jjfeo 

(3 8) -fr^JqfeH^f" (Bone Morphogenetic Protein 4) #^T"Ci§^"f"^) 
r^^r#!t^i-^. -LIE (2 7) ~ (3 7) ©Vvf 1 m^fSM<0^m o 

(39) y^y^Ay v?^ y y (Sonic hedgehog) #&T"Ci&3£-f~5 ^ t 
Zmmt-TZ^ _hfB (2 7) ~ (3 8) (0^-ftL^Hl^|E«c(Z)^ 0 

(4 0) ^NH^IiltfS, ^v^y ^ K^V^$^V^ffiT*fe5, Ji 

WE (2 7) ~ (3 9) WV^-ftt^lTl^l3*cO^-fe 0 

(4 1) ^lk^*^#Tl?@*i-^Xm^tfr t^#^i!-r?>, -b 

IB (2 7) ~ (4 0) (DV^-ftL^llS^fBl|c(D^fe 0 
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(4 2) SfUX^mv^y^^fifeSrfflv^^v^^^SrWftii-S, JbIB (2 

7) ~ (4 1) <£>V vf 1 Ig^|BicC)^ffi 0 

(43) Ett#iBJ3S^ N (a), (b) ^«fctj« (c) j6»e>3&5»3&*e>ai 

fm§ate-efc5> -bis (27) ~ (42) ov^tL^igc^iaifto^ifeo 

(b) mm(om&mm>m-t % r ^ m ioTf^Kstt^sijEE^w^ii-s - £ 

( c ) (a) *fci* (b) (Dm^mm<D^it±omB^^mm^-x.^co^m^ 

(44) mmtmM%^mmmm^frfcftmm&*(Dmmzft4mm-tz> 

$)SfS#\ 5%U±T:h^±m (1) ~ (8) So^ZP (2 7) ~ (4 3) C0l>-f 

(45) mnfo^mM^mi&<DWbM?$&w-fr^\ ±ib (27) ~ 

(44) <DV ^-r 1 is^fsico^-feo 

(4 6) ±f3 (2 7) ~ (4 5) ©V^tL^l^iclfflftO^fe^fflV^^ 
(4 7) Jifa (4 6) fcfB4ft<£>*fflJ&&, ^-M^tpltW 

(48) irC^lJ^, ^W^fv^C, S-7;Vjrv ")r>/K 

±ib (47) ^mm(D^m 0 

(4 9) _h|B (4 7) j£fcte (4 8) ^|Bic0^^ffiV>T#fctL5«o 
(5 0) _b|B (4 6) ^fc(* (4 9) fcfEi^7iM£^if|Slil 6 

(5 1) OT© (a)~(o) ^b^5i^blfm5'>!fe< £ t> loSr^gb 

(a) ga^ij#-§- 7 1?^ $tb-5T 5; y giia^ b * 5 *° v ^f^- k ; 
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(b) ib?u## 7 -ej? Ztizr^y W®s&\\z.$5 v i ±<d r s: y 

(c) @a^ij#-^- 7 $ tb § t ^ y mwm ho %j^±©i@ mft^-r §75/ 

^ ^— ; 

(e) BB^IJ## 9 -e* $ 6 fiKBE^I Sr #f 5DNA £ llix:^^ ^ 

(f ) BBM## 7 ^5 7^;; ^BB^iJ *a-Kt5DNA Z> ffiil x. 
-<y^-^ hp- 7tt|^ALT#^5Mif ; 

hn- 7|ffi tiA Lt# fetiS^f W ; 

(h) BB?iJ#-S- 8 T?^ $ fi & T 5 y Mia^W* b ft § aK U ^y 0 ^- K ; 

(i) @a?ij#-§- 8 $jx§7 5 y wsmx. *s v ^ 1 ^±07 s: y tis^^*, 

0) 8 -« * n z> r ^ ymnmt 6 0 %&.±<Dftm&&&-tz>T$ y 

mia^ e> ft 5 # jj ^y°^- k ; 

(k) ia^ij#-^- 8 xm § tt 5 t ^ y ^ga^ij & =» — k-t 5 d n a Sr-g- ^r-f 5 lam x. 

(m) E^J#-S-7-t*S§tbST5yifcBB^lJSr=i— K-t-SDNASr-g-^r-fSSteift^. 
(n) @a^"J#-§-l 0^*$^Sitt3£B?!ISr^r-t~SDNASr^W*t"Sj|ail*.-<^^ 

(o) Wnt Tlsfzt—Xh t tttf LT/fe^ J&ttSMWII&tf > *HBS2£ 
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(52) Kmm&^<vMm<Dmwfcm-3< : mB<Dmm, to^j;^/*/^ 

ffl&m(Dt~&<DmW:X*&&, _LfB (5 0) ^fcte (5 1) ^fBicdlSBo 

mm&<Dmm^-3<%:M-v& : 5, -hte (52) Kmmomm* 

(54) wmzkM&^m^m^ < MBtiK r^y^^—m, 

wm*mmm, iwiwiiu ^mm^tm, 

_bis (53) iz.mM<DmMo 

(55) tt*f#ftTRim»#)f^^T-C\ _Lf3 (27) ~ (4 

(56) ^^^iM^T^^W^^^^T-e, -LIB (27) ~ (4 

(5 7) |«#)K#^T^I>l«^»#^ ; feT-C\ -hlB (4 6) ^ffigc 
(58) ^il#J@#ftT^^^^«##?tT-e, -hfB (46) tefBifc 
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i. *mm<D&wmm3j&; 
(i) mmmm 

<>v\ UvK t h^i^SittlfedSfctfbti/So 



(2) 

*»Wfc:l8rt5JEl£#*llji&£ LTB, _bfB (a) ©Ktt^llJl (b) f^ffljfe 

LfcEtt^M, *3«kT* (c) (a) (b) cr>Ett^|fflJ3&(^^#,#:Ji031 
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(3) ^ie^msss xxi^mM^^mm 

(a) 

(i) #M3J3& 
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#^ffll^T-tt^^rz/v^^y -^7 5 V N~y^vV h ff£3§?a 
U Tir^vV=i y ^f^&tt#jRmj|g[T?f4=i y ZyT^z^-jV h 9 ^ 9— 

^ ^° ^ FltottlfilMi Ltli, g'J W ^ ® M fflLft/^^ei/ 

(Corticotropin (ACTH) ) % aay J-UJKfPkV (Lipotropin) > a -y 7 ^ 
VUBJiaJWat^/V* V (MSH) „ a K;V7 V (Endorphin) , j3 V K/l' 7 

-Y >\ y -rc V -Y >\ y ^y 7r!Jy (Met-Enkephalin) N P 

^ -yly ^ry r y ^ (Leu-Enkephalin) , a - ^ y K/V' 7 ^ 7 

(Neoendorphin) , jS -^^"^ ^ -f >\ y )V7 4 (Dynorphin A) , 

yV S fV~7 ->( l/B (Dynorphin B) N u 4 ^^7 -Y ^ (Leumorphin) N y 7° U y 
is is (Vasopressin) „ ~ 3. — P7^^> (Neurophysin) „ 3r 3r is V is is 
(Oxytocin) „ ~ 3 ny^i/^I (Neurophysin I) „ f- y" X y is X P 
(Substance P), — 3. — P ^^7A (Neurokinin A) „ #g^7f- KK 
(Neuropeptide K) > WH^y^" K~ y (Neuropeptide- -y K ^ 3l — n df- - VB 
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(Neurokinin B) , & is ^< is is (Bombesin) , Jf X h V > 1& iti ^< ~7 ^ h* 
(Gastrin-releasing peptide), ~k # U^ls (Secretin), ^Er^ V is (Motilin), 
? ?V% dty (Glucagon) , V T 9 <$■ 4 is T X T A ^ /V ^7 K 
(Vasoactive intestinal peptide), ^cft/ft/V^E- ^^HjH^?" (Growth hormone- 
releasing factor) , 4 Is ^ V ~y (Insulin) , 4 >- ^ V l^ W:^ M M ^ L 
(Insulin-like growth factors), Y 7^ # "f~y (Somatostain) , j$ ^ Y V 

is (Gastrin), =» U Is X h *c =■ Is (Cholecystokinin) , W^^^^F 
Y (Neuropeptide Y) , BMtf V ^'ff' K (Pancreatic polypeptide), *<rf<5~Y 
YY (Peptide YY) , W^^MMW^f^^ ^itfcEHB^ (Corticotropin-releasing 
factor), il)VyY=^y (Calcitonin), # ;V is f» en >" if M ^< !7° ^ K 
(Calcitonin gene-related peptide), T is $c T is is y (Angiotensin), Zf 
7i?e?~y (Bradykinin) , WXkWkMWi*^^ >-$ttfcl*/l^e is (Thyrotropin- 
releasing hormone) , ^-=l — xifyisy (Neurotensin), Jfy^ls (Galanin) , 
Jf {zfeTg^/ft/V-^E- isjfcHi /fr/V^E is (Luteinizing hormone-releasing hormone) 

g©-7-^-lSf cltlJ, islet 1 (0. Karlsson£>, Nature, 344, 879 
(1990)) J&Sfctffojft/So 

T-fe9vi^ y >^*)tt#»J§^ 7 T ^ /MiHMM^W^M, -fen Y=.yW 

strife 5 i^T3^7 $ ^»itt#M»(-#abr^m^ 
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(ii) wmwmm 

Wlffll^tt, WjSJNBJiS (neuron), T^faf-f b (astrocyte) *5j;t^ 
ty=ff^Fnt-f h (oligodendrocyte) fc^Hb L 5 5 tk*J U 

tt 3 (Mol. Cell. Neuro Science, 8, 389 (1997) ; Science, 283, 534 
(1999) ) Q 

3 (R. Mckay, Science, 276, 66 (1997) ) G Lfe^oT^^;*^>l7L#:^fe-fe 



(i i i) Wm^te <£ T>*#^<D« 

^ltfij^O&lffl3§£&3::fcV^Tte, HM^35^ (primitive ectoderm) g^UfC 
^(primitive streak) tfmfcW&WM- (neural induction) H £6 £ £ 0 
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Tftt> , h$t8Lfl1RMib*t>$3i3Ll,X*¥fetiL (neural tube) t »9 , 
TH#Ji-|5ffeAUT#^W (neural tube) &l&$c,'FZ> 0 ^gfi^MKii 

(Dm^u^iiLm-r^^mm^umA^m, wmm (neural crest) 

(brain vesicle) £r^J$ U #^£^^(7)^ ^ ^ftic^fb LTlK „ 

■So 

mitm^x-fa s y ^ ^ — 5/ -/ ^ (shh) ic^os Lii^iitsitec: 

^0#Mf ; © ; tftlJ|a^Trfc5#^^H^-4 (Bone Morphogenetic 
Protein 4, £A~f TBMP4J t®&T) f££OS V'WWKfam.-f' -SlBJI&^^Stl 

S^ — HNF-3 /3 (Hepatocyte Nuclear Factor-3 /3 , i^T l"HNF-3 £ J ^ B& 

1~) §r^bTV^5#SWMl!l^»> MSWcDMliJ^feHNF-SjS (z:ov^2# 

S t-#i£-f- S ^ — # — Nkx2. 2|r^5!,L"CV^ WMWMJ , *5 J: T>*Pax-7 
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(Activator Protein 2, i^T r AP-2 J h ^f^LTV^EJ^ ttit 

shh«, #s« s ©n , ji»wi©^, mw<Dm&^<Dm&ft t*m±®m<DMMm 

$,fcMfc>&ftffi>&<Dm^-'Vfo% (C. Chiang^, Nature, 383, 407 (1996); M. 
Bitgood^K Curr. Biol., 6, 298 (1996) ) G 

^MO^W^^W-^i-^^»^H^-l?fe§ (J.M. Graff fe, 
Cell, 79, 169 (1994) ; A. Suzuki , Proc. Natl. Acad. Sci. USA, 91, 
10255 (1994) ) 0 

HNF-3j3^ ±1&(DmM, /MI, 0> #1 7 y ^Vk/N y ^ & T^JI L t V ^ 5 

^BtttTV^S (C. Vaisseb, Diabetes, 46, 1364 (1997); M. Levinson- 
Dushnikfc. Mol. Cell. Biol., 17, 3817 (1997) ) 0 

Sussel b ; Development, 125, 2213, (1998) ; J. Briscoe h I Nature, 398, 
622, (1999)) o 

Pax-7«, Wm^tete^^Xl^mUW&m Lr^fSU (B. Jostesfe, Mech. 
Dev., 33, 27 (1990)), mU<D$¥BW-&3&<DmM, WW^^ihMS^^ 
V ^ T fi S Jfe ^ #J £f tfi 5 IS ^ T? h 3 (A. Mansouri b . Development, 122 , 
831 (1996) ) 0 

AP-2« N ^^.8. 5B^bl2. 5FKD^V*mX\ W^^ffilS t ^tl^ S^fef § 
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th^m^<D / Mk^WM^^M?£%tM%:U? m^XlhZ> (H. Schorlefe, Nature, 
381 , 235 (1996), J. Zhang h , Nature, 381, 238 (1996) ) 0 #H^!BJ3ft^|g 

•So 

(iv) mm&m®j& 

©MK^feo'r 1 ^^ wmm\^x.hfh^%m^m 
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(b) m&mBm 

fcMte, f\-mmK&3fe-rz>±j&mfflt(Dm£. (e P idemi S ) ^mm^&^i- 



Z&&mM(Dn8. (dermis) ^»^tlt^^ gtBtmB&kfe, itEfe£#J& 

fe>&«9, Mfefa ibf\-^lZ.\HfaoTMz&WI (stratum basale) , ^T^jf (stratum 
spinosumK H$£S (stratum granulosum), ti^^S (stratum lucidum) , 'faW 
g (stratum corneum) #^&3 0 ^S&fflJi&te, ^ffil^CO^H £ 5" 9 7 9 

^ LT^^ttS. ^7^8^i8te3§£cDj£|$gcD&i 

(R. G. Oshimak, Dev. Bio., 99, 447 (1983)) 0 tr? ^^19|iJi^^*5(t -5 _b 
^ffil£<D-^ — # — i: ttffiV^ bfrl& (P.C. Stasiak & E.B. Lane, Nucleic 
Acids Res., 15, 10058 (1987) ) „ 4*9 f-fB kUt£.&&<D&J&M &± 
fcltofaO^^-Jj^-kVXRS^btlZ (E. Fuchs & H. Green, Cell, 19, 1033 

(1980) )„ ^{W©Wfflifiii^7f yf-f hiWiti, ft<ikfcm^?^>5 

^U<Dmm.&W>\sttt>y\Z&7^:/1^10<D&m>&±&^Z (E. Fuchs & H. 
Green „ Cell, 19, 1033 (1980) ; C. Bagutti h , Dev. Biol. , 179, 184 



(1996) ) 0 
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(4) ^ h u — ^|flBfl& 

Kawasaki b (^$1^ (H. Kawasaki Neuron, 28, 31 (2000)) KVfc^ 

(b) SIHM^ V X S 5feST0|BIS (G. Martin, Proc. Natl. Acad. Sci. USA, 78, 
7634 (1981); M. J. Evans b. Nature, 292, 154 (1981), 

(c) ->Xj§^B^5feNIH/3T3^^ (J.L. Jainchill h , J. Virol., 4, 549 
(1969)), 

(d) •7^n7r-^='p^flJiH-T (M-CSF) ^t!^r>^gf^S |Ela 5|50P9!ffl|& 
(T. Nakanob, Science, 272, 722 (1996)), 

(e) V ^H^®^5feMC3T3-G2/PA6^BIS (H. Kodama b , J. Cell. Physiol., 
112 , 89 (1982)), 

^SfcjifflJJ& (Science, 284, 143 (1999)) fl» fe^MI^ Lt# ^tbS* h a — ^ 

JifB^^-e^, £?l£b<te:_hfa (c), (d), (e) ©^fn^Hfitfc^ 
<fc >9 0* b < (e) (DX hP-7»-efc2. 0 

^fd, ##Ml 5 (5) -ClIbtl^/^/D K— ^FERM BP-7573i&Sjg£T3 
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Ml 5 (5) -e#f)ii5M^!l K— ^FERM EP-7573&M&1-Z>*£S ? -jr 
/V^t^-CBStSU $ X h P — ^$BJJ&tt\ (Monoclonal Antibodies: 

Principles and Applications, Wiley-Liss, Inc., 1995; j# ^ 2SS $!l a£ & , 

mm, m^m^ (1937) ^^fa«^ffi^3fcj»i^, M^^^^fflv^ 

(5) 

/^^•/Ky-^— (homopolymer) ^\ 2S||^±/0^ f£ & a tf? JJ (copolymer) 

mmmi & ? $ >mm i & *f # & »f e> ax 5 . 

•So 
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(6) 3fi^^l*¥3Kfcjgfflt 

Sfll^FSfi £ L T f±, BMEifi-fe (Proc. Soc. Exp. Biol. Med., 89, 362 
(1965)), BGJbJgife (Exp. Cell Res., 25, 41 (1961)), CMRL 1066^M (N. Y. 
Academy of Sciences, 5, 303 (1957), Glasgow MEMi^i-fi (Virology, 16, 147 

(1962) ), Improved MEM Zinc Option® M (J. National Cancer Inst., 49, 
1705 (1972)), IMDMigifi (In Vitro, 9, 6 (1970)), Medium 199J#ife (Proc. 
Soc. Exp. Biol. Med., 73, 1 (1950)), Eagle MEMigM (Science, 130, 432, 
1959)), Alpha MEM^ift (Nature New Biology, 230, 310 (1971), Dulbecco 
MEMi§±& (Virology, 8, 396 (1959)), ^Afi (Exp. Cell Res., 29, 515 

(1963) ; Proc. Natl. Acad. Sci. USA, 53, 288 (1965)), RPMI 1640j§l& (J. 
A. M. A., 199, 519 (1967)), Fischer' stgi-tfl (Methods in Med. Res., 10, 

(1964) ), McCoy' sigift (Proc. Soc. Exp. Biol. Med., 100, 115 (1959)), 
^UTA^Efi (Exp. Cell Res., 69, 106, 1971; Exp. Cell Res., 89, 

139 (1974)) 33£.Tfz.tit><Dm&ifci&tRi! > mwrnM^mm^m r t <DX* 

n-T/l^, Methods in Enzymology volume 225, Guide to Techniques in Mouse 
Development, Academic Press (1993), ESlffl^^fffi V^fc^^^ ^ ^(Di^M^^ 
mM,(Dmig^<Df£$)<D)%m, m X. «\ M2J#ifc % M6*&ifi x Whittenigife, ffe^S 
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spfS&^fR t LTI4, ? /^^< y = V >Wt'* y ~? T ' — (Dulbecco's 
Phospahte-Buffered Saline; D-PBS) „ V 1/ y T ' — (Phospahte- 

Buffered Saline; PBS) N rs V ^ ^ (Hanks' Balanced Salt Solutions; 
HBSSK (Gey's Balanced Salt Solutions; GBSS) N T^/l^ 1 ! 2 !!! 

(Earle* s Balanced Salt Solutions; EBSS) ft £\ t&#J>NHllS©J#||fcJll^;h> 



(7) ^*afe^ffi-e©ftBf4##Wia©i*F« 

IS^ftg (single cell) "CiM & HJ*& U ItL-C^ttSC i-Cfe6 D 
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WIMa/cm 2 ~e& «9 , $ b L- < «30~300»/cm 2 -t?& S„ 

v^i##jm.^b*M^^v^cm> y ^mmmtkmik^kmm (£*t, tpbsj 

ofc^^miCjS^&llHfc^fctfft (M?U3\ lmM EDTA:}3 <fc tft). 25% h ]) tTWS: 
fb «©2-CBi^bfcJ«ffi}C!S^b, iS^iftf^ 4°G\ 200Xg-e5^ 

Ktt^ja Sr miR-t- a r a* t? # s„ 

#SWJ!aSr» *>b**li»«5fc©4t?W3»ib^ ^JMma^^Jfeoi (11) xm 

< <t t) 0* b < «5~20%C9ni¥LilJfii^f SrS&bP bfctgife&JEVb 

37°C-C^% N b< te5%<DX^b^£iiMbfcC0 2 -f * — lC"C 
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* b < fil5%^_h, <t (9 0 £ b < «40%J^_L N £ b b < «80%J^Ji^^ 

» * t- i^mm * mm & wtj&mmffa i^tmm-t s k n , bmp4 

fifii^MESi^ 3Mb«r»*&b;/fc« (#!lxJ3\ 1-14 0. #?£b<«2 



(8) ;* h n — -T#fflJBS#&T"C£>#il 
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^■Brffi"cfcsjfc**Tf*>*i/riv , «3a^sjta(s > T?t«tv^s > io 4 ~i*ji Uhn-vii 
r ^ t\ me#m t*b* —*?mm t (D&mm tvxn, m^wmm t * 

t^nMK^^ btiz> v a a***- &m^^xwmm%Mxx-mm-rz>mr^ 

b< «:0. 02~12u.m;W£ rcDj; 5 >£:7>r/W — ttf4, =Mfc#Ji£fciU 

^ — f ^l 4 — h s NuncTC^T Vf — b (Nunc 

thfiiK CO-CULTURE i/^r—U ir/v^7yi^^^— -f h 

(77^3y|i®, ^r^e^df-->^^--Yi/y^— (Neuro Probe Inc. %hM) ^£rfo 

m^x-hmt^^^, * fn- ^m&%:-7 ±xm^-$~z>jjW^ bi\ 

^f^KS(D2-ewjMSibfcit4fe (Mill Glasgow MEMi&ift^lO%<DKNOCKOUT™ SR 
(GIBCOBRLf± jslO N ' 2mM^Vk^ ^ ^ 50U/ml^^ is V >\ 50U/mlX fV^fW 
is is* 100(jM MEM Non-Essential Amino Acids ImM fc° /ktf V *3 J; t>« 

lOO^M 2-7*/V-#7° h^c^y -/P^r^Pb^ifi) fcJBMSU %M(D±XMWk b 

iH—SfcW«/cm 2 , £?3;b< ttl00M/cm 2 (D|ffl»S-T?Siab, 5^20 0^^ 
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£r 2 T? M ®* b Tzl i& ( #ij X. «\ Glasgow MEM M 10 % c£> KNOCKOUT™ SR 
(GIBC0BRL|±$!0 N 2mMi?Vl^ ^ >\ 50U/ml^~v-y V, 50U/ml^ hi/?" h W 
lOO^M MEM Non-Essential Amino Acids^f^, lmMtVl/t^^, lOO^M 2- 
^/V^7 7°hJi^y — ;Pjoj;t;0. l~100ng/ml, b< f31~50ng/ml<D?lJ^<D 

BMP4^rabfcj§±te) t£?i*gU #3zit<^4~eslSJLfc^ h £ 

^ u < moom&/cm 2 mm&^M-vmm u 5-20 b isl 0* u < m—io 0 

tt^i-^igifeff 1 ^0P9^HIS (T. Nakanofe, Science, 272, 722 (1996)) % 
NIH/3T3&HIS (J. L. Jainchillb, J. Virol., 4, 549 (1969)), ^fcf*MC3T3- 

g2/pa6|bi& <Dm m±m l fc*&±« v n 5 ^ ^ -e, ^ ^leai 

f P-^»Ji&^*f ?) fc, mi%*PKQP9mm, NIH/3T3 

&fflJ3& N MC3T3-G2/PA6 M %H (H. Kodama £> „ J. Cell. Physiol., 112, 89 
(1982)) N STO&BJ& (G. Martin N Proc. Natl. Acad. Sci. USA, 78, 7634 
(1981); M.J. Evans Nature, 292, 154 (1981)), * fcteJJ&jMlflfti^ltlf 

?£M& (-^fc°^ W^w -y# • if • • xyyy ^- • r • h V 
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(9) l^V 4 >^£fflV^Vvlt# 

(Dwmmfe-vti, mmwrnm^mm^rnxmrn-r ^ ist$D v ^x, 

(^b^ffi5*»2JK, m^b^lHA (1992)) N 10- 7 ~10- 6 mol/lOMS|5ia^#^ 

do) fpK^lB^w^t:^^TO^^#$n^v^« 
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(id mmm 

-1\ Wr^M)- f^/JKyh, n-7-#b/K *tr^ 

— K * 0 y-L-y v^3— b> 7^7*n^^fya- ^r^a — k ~7 
nT*-?}) jtjl/^i— K ^ynT'OT'f^-b. -v MJ <7*/V ra — b „ *s V =» 
^=3— h^dSfctf btLSo S-fc, ^7^-7^7 (FalconliM) ^ifOi^U:* 

(1986) ; H. P. Wendel & G. Ziemer h 5 Eur. J. Cardiothorac. Surg. , 10, 
54, (1996)) #t-!Eic<75:7 s yX-7#i^ aPffetM^ *S>%!m&<D'ftft 
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2. mm<DmM 

' — • v v'^c3.T/l^ N Methods in Enzymology, volume 225, Guide to Techniques 
in Mouse Development, Academic Press (1993); ES|0fl££rffl l^fcggj^ & * 
<Dj^l$fcfc&(Dmifc&<DfLljb<Df&j&^ Mx.it, M2i#±fe > M16*&*fi N WhittenJg 

UfflV^^t^tt5 0 ^OMWMiUt, TfrIg<DKN0CK0UT™ SR£f$fS 
tinb/c^Sifiltt^i-fe (M. D. Goldsborough , Focus, 20, 8 (1998)). ^ U 
^te&TJ 1 b 7 7i!) is&ffilM VtcMsk^ig-m (Wz.t£^ CHO-S-SFM II 
(GIBC0BRL%tM) , Hybridoma-SFM (GIBCOBRLfrS) > eRDF Dry Powdered Media 
(GIBCOBRL |± $g ) , UltraCULTURE™ (BioWhittaker fcfc $L )) > UltraDOMA™ 
(BioWhittaker tk fig ) , UltraCHO™ (BioWhittaker |± $L ) > UltraMDCK™ 
(BioWhittaker *± $0 ) , ITPSG^iffi (S. Hosoi b > Cytotechnology, 5, S17 
(1991)), ITSFn^&ifi (A. Rizzino and C. Growley, Proc. Natl. Acad. Sci. 
USA, 77, 457 (1980)), mN3J#jft (S. Okabe b , Mech. Dev., 59, 89 (1996) 

fc2*K mm&3£<Dm^%mnvfcmm (iiii #^i4^-isii»psai © 

t§#-h?# Sr^OP bfc:l#ifi (G. R. Martin, Proc. Natl. Acad. Sci. USA, 78, 



45 



WO 03/042384 



PCT/JP02/11894 



7634 (1981)), tifz.feMm&tgM (MS.fi* CD-CHO (GIBC0BRL&M) > PFHM-II 
(GIBCOBRLftSS) , UltraDOMA-PF™ (BioWhittaker^tM) ft if) 2* If £> *L 5 „ 

ii^t#5„ j erE>£F3l&0!l£ LT(i % Dulbecco MEMi#±fi fCIO % <D KNOCKOUT™ 
SR (GIBCOBRL|±M) , 2mM^"VV^ 5 ^ N 50U/ml^ — i/ V V N 50U/ml^ M^^° h 
v^y, ImM 2-^/Vy&^ h^ / — /V*3«fcTJ*20%<E>#32fc(E>9 (1) {3lf3<cO^ 

w <d Mtm&fe -v n s <d sdi a?&i± & s wmmM % mua l fc « 

_h|Bl (2) Tfifc^fc (a), (b) *5«kUf (c) OKtt#j|Wlia©f^a!lifeSr^#:e«j 

■7!)^'xyyjJ t'7-7j|?7 M^-v-aT/V; Methods in Enzymology 
volume, 225, Guide to Techniques in Mouse Development, Academic Press, 

(1993); e sm^m^^mm-^^^^i^m) mzmmcom'&wmjfa&t&m 
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Dulbecco MEMJ§±fi(C15~20%CKN0CK0UT™ SR (Life Technologies£k§!J) , 2mM 
sf)V$%^^ lOOuM MEM Non-Essential Amino Acids$^$, 50U/mL^— V >\ 
50U/mL .X h U -f h «v ^ >- , 100|aM 2-^ /V^7^° 7 — £5 J; , 

OOOU/mL LIF£;!raxfc:fcgi«JlV\ ^ LT©If^o 

^ ^lift^^^S - t frX^S & (M. D. Goldsborough h \ Focus, 20, 8, 
(1998)) 0 

(2) mm&cow&m&w. L-tcm&WM&^m 
^9imW}Wmn&(DmftjfacDm&&m lie^&m^to L?c#m, wiimut b 

(Nature, 385, 810 (1997)), Cibelli b (Science, 280, 1256 (1998)), 



Wib (W&W&MW^, 44> 892 (1999)), BaguisiP? (Nature Biotechnology, 
17, 456 (1999)), Wakayama b (Nature, 394, 369 (1998); Nature Genetics, 
22, 127 (1999); Proc. Natl. Acad. Sci. USA, 96, 14984 (1999)), 
Rideoutlllb (Nature Genetics, 24, 109 (2000)) # \Z. X o T$g^ £ frltljj 

mm<Dm%%]Mfc~rz>jjmt vxmMWc^m^bnx^^. mz.t£* 

&&mmir%m<Dmm%mmL'X\s^i$M%:, 5—30%, m^L<mo%(D 
^^^mb^skm^tfmm (m^«, vimm 7^3-100, 0^u<«5bw, 

0~1%, L< «0. 5%0^e7^EjfiL*^^tfft^#^itfefc^x.T^-t- 

s r ^ -cmjio^ ^^-it^^^i (go»j t> u < «gim) cifi^-r § r t -vwmt 
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•ra^fctfs-c^So z.<Dj?mte, mwMQiMK w^tfty^ s^&ir 

6 0 r effete:, nifLIM^ f^^^V^^^afco^^M-CfeSc 

<7)^^e>ttrv^^ 0 fflj^si&flcjhffljifctB (gosh t l < ttGisa) M^gu 
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^^-O^T^|H|amx.Sr^r LfcjNBJ&«r3giR-r<5 £ t K «fc «9 , ife^lol 

«W3t^Hf©^y Aat^^^^il-r^^fet UTf*> Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989) (J^T, I"* ^ a ^ — • ^ :=. l/Jf^i 2 ftKJ i B§i~) ^Current 
Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (JilTx 

=. is J* (Genome Systems %±M) ^Universal GenomeWalker™ Kits 

(CLONTECHttM) ft E%m^Z> n tta^ flU^HHS^©-?*/ AattS^Sr^HI 

itScimSc ^-yyH^^-tt, yyv-^^yhi, ^fyt- 

ESlBJ3S^fflv^fc^^r>^(D{^^^I:fB^©* 0 ^ ; ^^^51^X, 
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~>?W2¥jsL) ^PCRfe (PCR Protocols, Academic Press (1990)) ^>&foYf 



4. ^m(Dsmm\^^fcmw.(DMWj& 

5Wiffcft¥Wtl^ T-^- ^^#,^0.000001—1% (w/v), 

b< ttO. 00001 ~0. 1% (w/vK «£ «9^^ b< fi£0. 0001~0. 01% (w/v) ^ 



, 0* b < «2~3 



b fc x h p — ^fflj&S £ , MM L fc*&3IM*C 



^-H&ism gp* b < «i5^— 2H#w, «t t> b < mo^—mm^m b 



m^^%mm^t int jw^-}*, _hiai (6) fctB«cbfcM^±^w 

^°y r^^Wb^i tti^ * h p— ^lB^HJit#?^-rssDiA^tt^ffi 

(5) ^!E*cbfc*°y T^Wb^W^tf fetL^o 



50 



WO 03/042384 



PCT/JP02/11894 



3&>f3: % Kawasaki £> OfRlr (H. Kawasaki Neuron, 28, 31 (2000)) (^bfc^ 
otlljftsrt^t'f, AfrftJl-te, _b|Bl (4) ^|B*bfc^ hn— ^jjM 

7^7 h V r^. c2.T/V N Methods in Enzyraology, Vol. 225, Guide to 

Techniques in Mouse Development, Academic Press (1993) % i/ — 1/ • & ' — 

Dulbecco mumm (GIBC0BRL|±M) ^10% & i^B l MM.fH (GIBCOBRLfcfclSD N 2mM 

>?;\<$ 5 50U/mi^^v-y ^ *3j:^50U/mi^ h h W 

<{«<D2^(Dl~3^(Dl-efe^rtdW*bl\ ^q^fi, 25cm 2 Oit*ffi» 

&#o*Bj|&#ilffl 7 7 * =i (FALC0N%hM) SrJB^T ;* b n —^mM&mm Lfc 

^33~i0ml(Z)^y r ^ t y ft^-lJ trl ift t li¥f t^S 
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EUR b fcJSSSB:, 4°C fe 5 V > ttftftl b Tf*#i~ 5 £ £ 5 „ 

0. 02%EDTA&-£3k 0. 05~0. 25%<£> b U 5 IMiT ^ If Sr^tf 

PBS) T^bbTlHlJRb, ±|B2-e#btt5^K^ffi (0!*.ff* 

«&) mm& o~i%, 0^b< «o. i%f7f^t3- h 

byt*a«#*jnL) {-»« u&i 0 Ffl±§*-r § r & wish- a - 1 ^-c 
v^t°i w^-r • -9 s • -^^^ • ^s^y ^- • r • h y — • 

fS^iSlJny^/^y MRlfi^^-TJagb^iJSBJI&Sr, l~100jig/mb #f£b< 
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0.05—0.25%© h ]) 7°^l/h&\s^-±T?=?~f—^&^fcPBS) TftB-ffc LTHlJtX 

& ($J x. o— i % % * l < rao. i%f7fye3-M fcM«M) m 

iW BI«J##^S£fclc J; o TWIN'S £ £3&*T*#5o ^fc, W 

iB«6<DtMoio^<z)i~io{§, 0* u< tti§©M-efflv^r tvh. mmm 

t>%^t^vri—^nmmnn-rz>^t&x%z> a ■ 

mmm<o&m chhm), doge) ^^ib«co^^mv\ sis§sh-5 

b^tS^^-e^bfclfflJ^^f, 200—5, 000^ h\ #?^b< f3500— 1,000^ KCQX 

sit&swiy H£rJ!lftL, PBs-?ifcin!$fcML Jb|B2-e#^ns^0J(Dtt±-fe 

Ufc«Sr5iS^tI^* 0. 02%EDTA£^, 0. 05—0. 25%<D h V 

wmmir%mmfcm^%i&Mmmm ^mm^ m%-&, o~i%, 
t k .j; o x % "c ^ a o 

*i if 5 £ jh v ^ ti % mm m Mm k & o t m Mmx % & o it * b n — ^ m 
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(1987-1999) „ Basic Techniques for Transmission Electron Microscopy, 
Acad. Press (1986), Ifif ^ft' - b =. a. T/l', g^ffl V ^ — 
(1993) ^fc|BifeCO;£8s£fflV\ iSt§^^^^§ 0 ^ttftjlCW:, W * 

-CjgbfdiMSr, 4°CT\ 0. 1—50%, b< «1~10% N «t t) b< fc*3~ 

\z. j; o x MM *f 5 - «t ^ t? # S 0 



54 



WO 03/042384 



PCT/JP02/11894 



6. SDIA?£tt£r*1-3^ b n^HJii^i^^Mt^M 

— ;VX • 1/ • ^^^3.7"- • /^d'^'C 3 ^— , Monoclonal Antibodies: 
principles and practice, Third Edition, Acad. Press (1993) (^X~f^ T^E- 
j u—*jr/V - 7 >'^--^y s A X J t B&i") , Antibody Engineering, A 
Practical Approach, IRL Press at Oxford University Press (1996) (.£1T\ 

cDNA^ii^^m^^^^-^^°n^^-^^-»Tr^{-#A-r5c mi 

— ^ffs^U cDNA^;/^ Irftlt5 0 S^lam^^^^ — f£ 

J-^sf — — X/n.A;x^ — |P^S5fe(DCH0^|S (T.T. Puck£>, J. Exp. Med., 
108 , 945 (1985)), ^ V % Xs<~^J\'M^WM&M<DWXXMM (C. R. Gaushb, 
Proc. Soc. Exp. Biol. Med., 122, 931 (1966)); D. S. Misfeldt h , Proc. 
Natl. Acad. Sci. USA, 73, 1212 (1976)), y V Mif IB M 3Y1 (S. 
Sandineyer £> „ Cancer Res. , 41, 830 (1981)), 7~?yj0% K V if /VWIiS 5f5 
tf>C0Sltt (Y. Gluzman; Cell, 23, 175 (1981)) ft if # fc £> *l, 5 „ ^l^fe 

^^Iffliao^-rfe, sv403R©38a-*^*~ SrJBv^Jfc^n — — °y?\z.iff&i£ 
cos tons a* «t t> uv\ 
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r?^ . c^^y ^- • 7* • MJ — • -^-^T/V; ESM^MV^c^^ >7 

X(DftM), SIHM^^|±!^<7)ST0|PHJ§£ (G. Martin, Proc. Natl. Acad. Sci. 
USA, 78, 7634 (1981); M. J. Evans h , Nature, 292, 154 (1981)) „ «fc *9 #f 
^ L< «^!7^I£J^I^<^NIH/3T3|BJ|& ( J. L. Jainchillb, J. Virol., 4, 
549 (1969)) „ M-CSF5z^V^M : S:M&$$(D0P9lmm (T. Nakano ^ N Science, 
272, 722 (1996)), ^ $ ^gB^®&5fc<£>MC3T3-G2/PA6|tt (H. Kodamab, J. 
Cell. Physiol., 112, 89 (1982)) & ^SrfcifS £ t &X*% 3 0 

cDNA^-f ^7 ^r«i-?)^-fefe^ LTIi, • ^n— 

2WL^JJ X'ls Y • /n ha-;vX • ^ V • ^ei/df-^^— • ^-n >?— ^(c|B 

feS WirfrlStf)^ y K ^ij (^Superscript Plasraid System 
for cDNA Synthesis and Plasmid Cloning (Life Technologies %tM) -> ZAP- 
cDNA Synthesis Kit ( STRATAGENE|±$^) X&ibVf hfc%> a 

cDNA^-f ^7 V—frftM-l-ZtclsbCD^fP^-b LTIi, 7Cl§®K12^#<Z)$fc 

Recombinant Phage Antibody System (Pharmaciat±M) fSS 

UfccDNA^r^A L^WBiftfrSr^S rH^I5„ 

yfffy— Ajfe-a-E^J, cDNAat^^, ts^^SB^K i ■} #j^$ttfc-<^ t* 

M^^^tim iiil pBTrp2, pBTacl, P BTac2 (Vvfftfc^— i> 
y^-vy/N^f A|fl), pKK233-2 (Pharmacia %hM ) > pSE280, pSE380 „ 
pSE420 (lnvitrogen|±M) > pAX, pMEX (M0BITEC*±MK pGEMEX-1 (Promega|± 
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$4K PQE-8 (QIAGEN1±®[) > pKYPIO (# ffl 58-1 10600) „ pKYP200 (Agric. 
Biol. Chem. , 48, 669 (1984)) „ pLSAl (Agric. Biol. Chem. , 53, 277 
(1989)) „ pGELl (Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)) N 
pBluescript II SK(-) (Stratagene 1± ) ^ pTrs30 ( Escherichia coli 
JM109/pTrS30 (FERM BP-5407) £ VMM)* pTrs32 ( Escherichia coli 
JM109/pTrS32 (FERM BP-5408) J; Oil), pGHA2 ( Escherichia coli IGHA2 
(FERM B-400) V MM, #^Bg60-22109l) , pGKA2 ( Escherichia coli IGKA2 
(FERM BP-6798) <fc «9 M B > W M BS 60-221091) N pTerm2 (US4686191 N 
US4939094 , US5160735) , pSupex , pUBHO , pTP5 > pC194 , pEG400 (J. 
Bacterid., 172, 2392 (1990)), pGEX (Amershara Pharmacia BiotechttM) „ 
pETv'-Xx^ (NovagenftM) ^£r&tf 5 ^ t s&S-X?ft § c 

■Ct>«J:v\ Mttf, trp-^p^e— (P trp ), lac^n^e— , P L :/n 

v^—?~-&j b if% - k$S-T*g% 0 ^fcP trp Sf2oii:^J$^^ 0 n^-^— (P trp 
X2), tad/g^r — ^— , lacT77"n^E— ^ let l:/T3 ^ — CD <fc 5 

V JtK y — A|§^ia^lJ-T?fe 5 V ^ -Y ly-^/V^fy (Shine-Da lgarno) IB^IJ t Hfl 

M=* Kv£©M*r»MSfcEAI (M&«6~18lM) tOPMCUfc:^;* 5 KSrffl 

It^jftUSfc b"C«, i^xUtTl, -fer^rJB^ ^9V^J», ^VtV^ 

If fcltSf MxJ3\ Escherichia coli XLl-Blue, Escherichia 

coli XL2-Blue , Escherichia coli DH1 N Escherichia coli MC1000 „ 
Escherichia coli KY3276 , Escherichia coli W1485 N Escherichia coli 
JM109 , Escherichia coli HB101 , Escherichia coli No. 49 , Escherichia 
coli W3110 , Escherichia coli NY49 „ Serratia ficaria , Serratia 
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fonticola ^ Serratia liquefaciens N Serratia marcescens „ Bacillus 
subtilis ^ Bacillus amyloliquefacines > Brevibacterium immariophilum 
ATCC 14068 Brevibacterium saccharolyticum ATCC14066 N Brevibacterium 
flavum ATCC14067 N Brevibacterium lactofermentum ATCC13869 N 
Corynebacterium glutamicum ATCC13032 N Corynebacterium acetoacidophilum 
ATCC13870, Microbacterium ammoniaphilum ATCC15354, Pseudomonas sp. D- 
OllO^^rfeif 5 r t &X»% § 0 

(Proc. Natl. Acad. Sci. USA, 85, 5783 (1988)) £r ft f£ o X i¥M b fc 
cDNA^^"^7 V '-SrfflV^rt hX%& 0 

frtift^-rinhm^ZZ- k&i*%, Wilt ^v^Jiv^^fife 

(Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)), 7° v h 7° 7 X hfe (#W 
63-248394) „ * fc |i Gene, 17, 107 (1982) ^ Molecular & General 
Genetics, 168, 111 (1979) teflBft<0*tfe4£$:*>Jf § £ t 5 0 
^©^^^IfflJi^^ b-CffiV>§#^^«, M^^3''-tL-C, 
YEP 13 (ATCC37115), YEp24 (ATCC37051) „ YCp50 (ATCC37419) ^SrfclfSr.^ 

^^v^Tt>J;<, Mill, if^^^^mwat^w^n^— 

^ — , PH05^n^e — „ PGKy°n^e— ^ — , GAPr/n^E— y — , ADH^n^e — 
, gal l^Ci^e — y — „ gal lOyn^E— „ t-h^gy^iajf^P 
^e— i^— x MFa 17°t3^— CUP l^P ^^-f ^fcif 5 r i^ft § c 

PVJS, S'a y — ^ 5 ir -XjR^fcJRi~5$&£#K Saccharomyces 
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cerevisiae , Schizosaccharomyces pombe , Kluyveromyces lactis , 
Trichosporon pullulans , Schwann iomyces alluvius ^^ ~hVf <5 <5<> 

■f^b^fflV^^i b&X*%, 3=-U? h djJfV— ->3 W£ (Methods. 

Enzymol. , 194, 182 (1990)), .X !7 ;n n * M£ (Proc. Natl. Acad. Sci. 
USA, 84 (1929 (1978)), It Wt V *7 & i£ (J. Bacteriology, 153, 163 
(1983)), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978) IBfcCO^fe^^r fc 

pcDNAI, pCDM8 (7t3^fg), pAGE107 (#^^3-22979; Cytotechnology, 
3, 133, (1990)), pAS3-3 (# H *P 2-227075) , pCDM8 (Nature, 329, 840, 
(1987)), EBV Vector (Invitrogen |± $H ) , pRc/CMV2 (Invitrogen f±iO , 
pRc/RSV (Invitrogen^tM) , pZeoSV Vector (Invitrogen|±^) , pcDNAI/Amp 
(Invitrogen^ilH) , pDisplayp (lnvitrogen|±$^) , REP4 (Invitrogen%h^) , 
pcDNA3. 1 Vector (Invitrogen |± M ) s pXTl (Invitrogen %t M ) n pSG5 
(InvitrogenttHO , pBK-CMV (StratagenettM) , pBK-RSV (Stratagene%h®i) , 
pAGE103 (J. Biochemistry, 101, 1307 (1987)), pAGE210^£r&ff 5 ^ h fl*"T* 

5:c^T^, #!JxJ3\ b^^fnr>^/^^ (CMV) CD IE (immediate 

early) ifrfS^COXn ^e — ^ — , SV40<D#JJg;7 o P ^ — ^ — , 1/ b n 4 ;V7s (D 

SRa^n^e— ^Srfcff 5r i^-<?#S 0 ^fc, fc hCMVOIEjUS^rn^- 
.'N lyf— & z? a ^ — <k v *x t J: v \ 

W^itt^ LTte, t h(D^J©-efc§^-^/W^ (Namalwa) 1?W<D|ffl 

JiS-efescos^jfe, x • /^x^- w,iHi^-efe5CHoiBJ3S, hbt5637 

(4#^Hg63-299) 
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{3 ^ T fl h m V^ 6 t & "T? % , 011 fc£ , il/^ 

(Cytotechnology, 3, 133 (1990)), !) VSt^/V- V »7 Afe (#ifl5p2-227075) x 
y*°7x^;/3yte (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)) 

y • U =3?- .3. 9 ' — • ^" n v 5 ' — N Baculovirus Expression Vectors, A 
Laboratory Manual, W. H. Freeman and Company, New York (1992) 
Bio/Technology, 6, 47 (1988) <ffcl|B*J £ frltjf&K. X o X, 

^E^fe^*3V^T^V^P>tb53ie j f : ^A^^^ — £ l/Xli, Mtil pVL1392 N 
PVL1393, pBlueBacIII ( t h {Clnvitorogenth$SD ^Srfotf 5 £ £ aS-C££„ 

(Autographa californica nuclear polyhedrosis virus) ffi V <5 ^1 <h^ s "C 

SAlB IS £ LTf3, Spodoptera f rugiperda CO ffP H IS "C fe 5 Sf 9 , Sf21 
(Baculovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and 
Company, New York (1992) ) „ Trichoplusia ni <D P M IB J3& T* 5 High 5 
(Invitrogenth^) ^&JBl>5 - £ 5„ 

17 -r srwaw- ^ fc & cd , n &iwj&^£>_LiB*yfc x. ate-^^A^ ^ 

Afe (#^^2-227075), !)*°7x^i/ 3 yS (Proc. Natl. Acad. Sci. USA, 
84, 7413 (1987)) 5 £ £ S„ 
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*fe»^i±tti: ITffii^i^tli, m?Lt£, 

Ti7°7 7* h\ *^3^lf-f ^r>^/K*^^ — ^*>rf5i^*ST?tSo 

&X*%Z> 0 

teVTit^fflV^:: b&X%, Mill T^o^^^y^A ( Agrobacterium ) 
(#Hag59-140885 N #^0^60-70080, W094/00977) N v' a 

(#^0360-251887). 7- J ? )VJSl/ Otte^SE) £ ffl V n & ( 0 ^ 

#fF^2606856-8" N 0 ^:#f^2517813-^-) ^£rfo&f 3 i t S 0 

<5o 

t^mco^^-fti^^^x-hXW 
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^©toti^ti, fthm^ -<-7h>-, m^**, =3 

«*&ig£ y vsm— # y y ^ns— # y >?^ N y 

tr P y n ^ - ^ — £ ffl v ^ fcffim ^ - XJ^'KW^ b fc$t£#? & *g3£-f - 5 i 

ffiffi c? ;fl T V ^ <5 RPMI1640 j# ±fi (The Journal of the American Medical 
Association, 199, 519 (1967)) „ Eagle (D MEM $p ±0l (Science, 122, 501 
(1952)), i$Ol^< v =» 2^^MEMit±fi (Virology, 8, 396 (1959) K 199i#i& 
(Proceeding of the Society for the Biological Medicine, 73, 1 (1950)) 

#3£f3\ M3?pH6~8, 30~40°C, 5%C0 2 #^T^©^#Tt?l~7 0 fflfr 5 „ 



62 



WO 03/042384 



PCT/JP02/11894 



ftffl £ ttTV^ STNM-FHiM (Pharmingen|±M) , Sf-900 II SFMigift (Life 
Technologies|±M), ExCell400, ExCell405 (Vvfftfe JRH Biosciences^®!) , 
Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)) ^Srffl 

m&fcs jiSpH6~7, 25~30°C^(D^#T^\ l~5 0|Htfr5. 

UTS, — titKLtiZm£ftX^Z>J* , ?S'? ' T>- K • — ^ (MS) Jgjft, *!7 
-f h (White) Jfcflfc, ^fc«in^*&»^^-— drW, h ^ fit 

MSpH5~9, 20~40*C<O^#TT3~60 0 IWff 5 o 

3fig, E^*P^ (1987) ^^-<btt-cv^^^a!l^, ryf^fVX- 
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7*W •iyy ; -7!)y^\ Int. Immunol., 10, 275 (1998), Exp. Hematol. , 
25, 972 (1997) ^Hjfc^&jh/CV^ 7 iNf h^— ^ — SrfflV>/t^ife, * 

Immunol., 141, 2797 (1988) ^(^xE^ *lT 1^3 y^^r £ £: ^ 

Mol. Cell Biol., 8, 2837 (1988) «£{£!BifecE>M?t<7) 7 T — v^<^ ^ — , :7 s ^ 

m (Mx.fi, ioo~ioooa) ^&^5iit7 p - jvfttf u e^^i-s^srte 

Mfc^-^x. &MW\ & 55K:^ft v^ffiiS (MxJ3\ lo~ioo@) cocDNA^fe/di&lfc 

^It b cDNA CD al STB V ^ ;ft, 5 ±ttIB?iJ$P#f^i& . 08 
^.{W>'if— (Sanger) b CO v 5 ^^"^ ^fe (Proc. Natl. Acad. Sci. USA, 74, 
5463 (1977)) & 6 W3ABIPRISM377DNA ? j^iJ— (PE Biosystems|±^) 

i^_Lcoj:5^> n-^^co^fe^ffl^T, ^P^cDSDIAS'|±^r#i- 



64 



WO 03/042384 



PCT/JP02/11894 



M«J-«§^fK iH^MWt vyfyif!)!Jv^t 

id «t SSfcJKife* z?^?-j\,T % J ^-^f-JV (DEAE)--fe 7 T n — X „ DIAION HPA-75 
Sepharose FF (Pharmacia£hM) ^ v^^l^ISM & & ^ b ? 

ttJC^r^UTV^cD-C, * b n— ^J§ft£J## UfcJ^^'K fcSV^tt^fo 
tflf*^-f-^)7J^^^ h^77^- SrJBi^T;* fo-v|fflJSS3l5©H^ 

«mt> b < «#jp $ titer ^ y msfi^ h t£ v , ^ora£#M£^ 
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^ra^^-'/MtPv''-, Nucleic Acids Research, 10, 6487 (1982) „ Proc. 
Natl. Acad. Sci. USA, 79, 6409 (1982) , Gene, 34, 315 (1985) , Nucleic 
Acids Research, 13, 4431 (1985) , Proc. Natl. Acad. Sci. USA, 82, 488 

(1985) m^mm^mwm^mmAm^m^x, mz.&m&m-%7 •g.-tuft 

<J3l~10j@, ^b^r^b<f4l~5#-efe§ 0 
Sa^J#-§- 7f fc(i8 t?^ cSfrb&T J Wm&\\ M & ^ T 1 £l±(DT * y 

b< rattan £ *l 5 T S /Mft«fcStt3c*SS^*5^^a^*refc»3tev\ 
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aS:p^^ -iyn^^^y, //vv^-yy, ^yy, //w^y, 77 

Elf : y°n y >- N 3-t KD^f^n V >\ 4-fc Fadf-^/^n y ^ 
F|£ : ir y >\ .xi^^y^ /fr^e-fe y y 

mmnt 6 0 mmt 8 0 %&l±, * u < n 9 5 %^_b, £ 9 0 * 1, 

/mm^KD^mi^, Karlin<bAltschul{;iJ;ST/V=?y XABLAST (Pro. 
Natl. Acad. Sci. USA, 90, 5873 (1993)) -^FASTA (Methods in Enzymology, 
183 , 63 (1990)) ^rfflV^^r^-Sr k&X*% § o ~ <7) T/l^ y XA }£S<5V ^ 

fc/n^7AMt5l0^7^^Hi#yn^7A©f7^f^7y 

— ^ £ m V^ & 0 r. th h <D m$f <D A W ftJ ft ^ *fe « ^ & "T? 5 

(http://ww. ncbi. nlm. nih. gov) Q 
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_hwa^Tr^#i-s r £ as-e# SDNAi LtiS, ^f*^(c:w^«\ 

( i ) sa^ij#^- 9 * fc « i o £ 5 ittia^ij w^r- s dna, 

( ii ) _h|B-exli-<^@a^J#-^ 7 * ten 8 £ tL5 T 3; / ^ia?iJ^*3V>T 1 £X 

(in) ib?ij#-5§-9 ;£fc«;i o-em&fri&iM.mm&^-tzMkt^ h y 

^M)ys?xyh &&#T-C'W ^ y X bTI6^dna t {4, ia?ij## 9 * 

=i f • 'n-y x y y-Y -tf— iy a ^ • w x y -if — ^ 3 w£ 

— SrJBV^ 0. 7~1. Omol/lCD^b^- h y r>^#^T> 65^ "X?^ 

X y *V if- v- a ^£?to fz.m, 0. l~2fgrfl|£<DSSCi£?& (HB*ft<£> s s c 
88fc©|aj5fcr3\ 150mmol/l^b;^- h y 15mmol/l ^ ^ by J* £ V 

ft -5) &JBv\ es'C^T-e^^yv^ — Ir^tsr £te,fc t) IrUT^ SDNA 

i^S&2JK, h • 7"n hn— /VX • -Y V • ^W^^^— • /V^n^ „ 
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DNA Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University (1995) ^{CfBtt § flX V^ S^i:^^ CT ff 5 - t &T»% 
5o ^4 7*V ^VXBlfg/^DNAt LTlftWtlt^ BLAST (J. Mol. Biol., 215, 
403 (1990)) ^FASTA (Methods in Enzyraology, 183, 63-98 (1990)) ^^ffi 

^Tftlfbfct tH-, m$m-5=r 9 £ it tt 1 0Tr*§tL6i^SSB^iJ^^^< 

6 0%J^±(Dt@lRltt^^ri-5DNA, $f^U< ft 8 0%£A±<7)^HHittSr^ri-S 

^V'V b • J> n-;t/X • • ^ei^^^ — • v 5 — #^cfB*t£ *l 

j^ftS*!^ ^yy^^fe (J. Biol. Chem. , 264, 17619 (1989)), 
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n^7b©^fe (Proc. Natl. Acad. Sci. USA, 86, 8227 (1989), Genes 
Develop., 4, 1288 (1990)), * fc{4#^5p5-336963, W094/23021^SfcSB^(E> 

■£fc, #W^2-227075^fS«c^^TVN6^^2pCr, v>fc KdHBfeS5cB¥ 

tsbfc, m.m^mAvitmw&fr\z.tem<Dmm&nftfc£-&z>z tizzy ^ 

•9 y KWt^i h \z j; 9 , y K^M^-rs r £ as-c 

(American Journal of Clinical Nutrition, 63, 639S 
(1996) , American Journal of Clinical Nutrition, 63, 627S (1996) „ 
Bio/Technology, 9, 830 (1991)) fcJp VXl&fc^-%;^AVXlg:J$. VfcW}^^ 
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W*.t£* t%W]tfo(D%/V? (#^BS63-309192) , Vm^M^^t^X* 

X*?^^y9Wto&£&\<Dj5fe 20 (1994), ftflfclggt, 21 (1995). 

Trends in Biotechnology, 15, 45 (1997)) icSpCT5&)# L % iRatf 0 ^IT"^" K 

^W&fflzK X^ttmm, J?xf/l.75;i^ (DEAE) - -Jr 7 r » — * * 
DIAION HPA-75 (HM^*±M) ^© l^v^^^r^ V^^:^-^ ^i/S^^ 

S-Sepharose FF (Pharmacia%h$^) ^(D V^fc^-f Or^ 
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^v-#/i^-/M£K tBocfe (t-y^/v^-^v-^^/^^/W*) ^o^i^cfe 

^ j; o r ^ -5 r ^dS-e#S 0 3c fc. Advanced CheraTechtt. a*— ^r^ • 
re /!✓ ^ — N Pharmacia^fc^ Protein Technology Instruments^ Synthecell- 
Vega%h, PerSeptivett, .ft^M^Bf^^^^^ K^#^ffU^ ttft^^t 



8. «PJ<DSDIA?£tt^1-5H^^fr[S|jt 
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-So 

g#iri)(f5ii^-et5 0 ^fituii, mmm, %^/^m, mm, 

ntVy^!)3^©^y 3 ^ ^~y-^?ft % *Eilii ft if© Jft 

mm, fv/y, T/i^=¥^^- b y r>A#(D|g^!j N ^TTyyiv^^y^ 
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^^xh^unxmnnt vxm^vtcj&ftzmn-tz t hx%% 0 
9. #31 pj co^b^^^u t ^ mm 

(1) #^w©#rt#NJ#!l 

v^m±©r5 7tas^ s -g^ WAi>v<nm\\£ titers; mm 
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h ft 5 y ^7°^- b\ 7 ^ it it 8 -e* $ ti § r s: y ^ga^ij t 6 

0 %U±(Dffi m^^i- 5757 BIIH?iJ/^ 6> ft s # y K ft if # M^ti 
H^^:t#J^i-5^ U ^7°^ K^3- Ki~5DNAi ITS, M*Lfc£_L3£cDga?iJ 

1 o xm £ tt & % ^-r s dna ft 2f a* #> *f e> tt 5 o 
z>^t&x%z> 0 
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mm^mx&& 0 ftfe<Dfcmtt&m\^t£&m&Mi&%:m^?>zkK 
<> Mi^ ^^mb-e^ ^^-fb^, ^mt-^m, wm&to. m&w, 

(Proc. Natl. Acad. Sci. USA, 92, 6733 (1995) ; Nucleic Acids Res. , 18, 
3587 (1990); Nucleic Acids Res., 23, 3816 (1995)) Srfoff 5 £ t Z> 0 

— ffifez$M<Digmm, wz.t£. &&&&&& &xmw&to&<oitoj& 
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RW&aEffcOjfflS^ifefc UTHU van Inzen #Ete#*H|&a» b 

*MfcfSI* L fc#MBJ3S *m V ^-CStMttfcSrSO J£ L fcfll # *> »f & ft S (Biochim. 
Biophys. Acta., 1312, 21 (1996) )„ 



(2) ^0JcD»^^i-S 

^ft 3 v n tt^tft ^ » <£> lc S<3 < J6 fl* *> ft 5 „ 



^ifeomAdSMv^^^ft^ftSo *l§0J(D^^j;ft«\ MikWJt 



77 



WO 03/042384 



PCT/JP02/11894 



fflV^r.i^-e#§^ N ^(DM,W-^\t Lt, 7yf#T>f^X (Antibodies, 
A Laboratory manual, Cold Spring Harbor Laboratory, Chapter 14 (1988) ) N 
y ^ P — ^/VT" i^^d^T 2 -Y X (Monoclonal Antibodies: principles and 
practice, Third Edition, Acad. Press (1993)). 7 'I/^tRT V 'xyS?=T 
U y / (Antibody Engineering, A Practical Approach, IRL Press at 
Oxford University Press (1996)), Int. Immunol., 10, 275, (1998), Exp. 
HematoL, 25, 972, (1997) f i^6tLtl^7o-f^ h^-^^^ffl^ 
fc^fe. ^ n- t/V/yf ^f^X (Monoclonal Antibodies : 

principles and practice, Third Edition, Acad. Press (1993)), T^^tf? 
7 s -f !) ^ ^ (Antibody Engineering, A Practical Approach, 

IRL Press at Oxford University Press (1996)) s J. Immunol., 141, 2797, 

(1988) mzTfe^btix^Z)'*-^?^ mmmm^mm (i=i), mikwis 

(1996) mz.&M<Z>i<'atttWk$t<Dm&&&%\M U/t3NBJ&^WSsS:fc»f § - £ # s 
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fc^^ii, S^fc*&<0£TSS3!l (#!i;U3\ l~100|4g/ml, £?3;b< ttlOng/ml 

±^^!-efetLf^v^^^st© , bfflv^5^ t^-c^§ 0 ^ffc&tita*, _hfB2^iBife<£> 



^WEie^^-a^ itaiaBS^4£rdm<c>aiv > £ stated u«r * 

52** _h|B3 (2) ^lB«c©f*lffl^O^^^#WUfc32t±#lffl^fc^VNf*_b|B3 



79 



WO 03/042384 



PCT/JP02/11894 



J§£ * fi^Ei * &5Mbff # £ © ^> , © g| Jfe gftffc ^^ftt-f 

J3ft J£ ©MB IS £ Lt Nature Neuroscience, 2, 1137 

(1999) ^CfaifeW^ife^fcif e>*L5„ 

3 0 -^y^ (heparin; 0.001%) £r^tr^>"^ ;* spflt&iS^ ^fcfi^Ny 

3 = P"— offJ^-eitttfc^Lfc 0 ftjb\ |f^te N fitc^il Ay fciooj^_h 

77Tfe§„ l) *l 7 = ty^^ftvv^y^7^ii|i > 2) 0.001% 

(w/v) f^r^ b7^;V7x-b, 3) 0.001% (w/v) ^yt^/P^/V^^ — 
K 4) 0.001% (w/v) *°!)7^^^^*^E 5) 0.1% (w/v) *M>-7 
^^t/VP-X, ^fcfi, 6) 0.1% (w/v) t T/Hn^^^-^-tfyN^^^Ap 



80 



WO 03/042384 



PCT/JP02/11894 



m @ jerts u toe* b fc ^ 9 

7T?feS„ (heparin; 0.001%) Sr^tp^ >^ *5p?»?»> ^fcte 

y tz^^is? ^m%m&m\^ «t 9 pa6$bj§&#> e, mux b^^sr* 



ftl^^<DSYPRO-Ruby2fe-fe#-C&(9, I- — ^202feJ^^Rl bfc^ppf*^ SFRPIO 
{iLU^^-to ^4*5 £ t>* I — ^5f2#* SDIA?£f£&-£tp|g?£ £ SDIA?&f££"£ 

f5lft ESMEB5^PA6M^(Z)*^O^t±imbrc=in^>-Sr x (a) 
NCAM, (B) :/y>\ (C) ^^^^^^j-r-S^-e^-febfc^^r^bfc: 

XfcBMbBS* § feifr-C^-fe b It l&K Sr * b It mfflffi&M *C *> 5 „ 

I8gli, ES^fflJfeEB5^PA6|te^(7D#J§^O^^ai^bfc3C2^— ©^~e# 

9 Elf*, BMP4^^PT'ES^J5SEB5^PA6^EBJi&i W^^^tD^Srtti^bfc^ pt 
-^CD^-C, (A) NCAM^^-i-Strift:. (B) **^|Jl*fi-5tfcfl5\ (C) E# K 
— y ^^-rSSt^iU 5 (G) ^7^^14^i-S^#:Sr^V^"C^febfcj|$ 
^ j;<3W4^0^ESlBJ3SiPA6^J5Si^*it#(D^^:tH?ibfc=' a— — cd 
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%>x\ (d) NCAMH:*H-$tfcfls (e) ^x^-i/Ktt-t&trifc, (f) e#k^U^ 

(y^/l^— K 7j/V# — &j\~£f£\^X^tftmV±Wr& (PA6K *D<tt^PA6^ffl 
j§£&b^ES|fflJ&EB5£:if 7^V_hT?l#*b/c^ (if^V) £T\ ffimUfc 

Hi lHtt, ES^^EB5^PA6|BI^^»*if*(D^^:{±5^Lfc^|ffl|^>t t ^ 
Nurr U Ptx3 jo J; t^G3PDH<£>3i§JI* Sr RT-PCRfe \CXM$r b fc>fi£ JP: b fc HI 1? fc 
5„ m^l2U<D^9^M^(DM^ (Bit 1 . Embryo fc^flBh PA6|fflJ& i 12 0 
lt*bfcES#fflJ|&EB5 ES+PA6i^f2) $3 «fcU**frJI8 £ bT12 0 ffljftgl bfc 

ES£fflJl£EB5 m*P* ESi:^|S) ^tlt, RT-PCR £ fx V > T # n — .X «3t & 
Ws \ZL TflMlf b fcfeHI 3r^c b fc D 

Hi 2 0lt EStMEB5 £ PA6*fflfl& £ (Dm^m^^mU ls±WkM&&J$l53- 

r £ T5\ ^^(-^^ixfc^^HPLCfefcr^ bfcM^Sr^ b 

fc^n-7h^77tfc5. flibt, 7^- ^-iJgi bTfflV^cPA6rM 
il 3@i4, ^ey ta— :h/l^#KM1306 £ PA6&BJ& £: ©Sf&tt^> t;vy- 

^^xmmtDMW&n^f-^&m^fco wmmmm, m^i-±m^m&^-r a 

^ — SrfflV^^frfefcJ;t)iSWb^3li*^i-t>©"T?fcSo *tHB£ LT, 
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Biir njfe-r s it #> (o m &<Dmm 
MMn i 

E # $B "C ES M IS EB5 (H. Niwa b , Nature Genet. , 24. 372, 

(2000); ^IK^m^^WPIS^Itffi ^«t#± J; V M-S-Ztifc) t 

Y n— v-^J3^-t?fe§MC3T3-G2/PA6|ffl^ (H. Kodama ^ , J. Cell Physiol., 
112 , 89 (1982), UT, rpA6&0&J ^ Pf&t") s ESm%&EB5 CD t%mU0^5 ffl 1 K 

W&lOcmCDf 4 5/^a±(Jg3y7;Uxy b \Z.%~<2^^. L-7ciPA65r s 10ml CD 

pbs(-) Wyt^n^xyftl) -C2HU i0mlcD^>-^ ^^-miMMWl (4^*? 

h&i?^l/#M) t?l|Hl^#^, 0.001% (w/v)~0. 1% (w/v) 0^!)V 
# 9 4 *tm ¥#Ti&?«3ml ^f^n XLT37°C-^30^ra^S bfcfl 

?«^H!i|3lLfc 0 #fbtLfc|«£. ±mt li^ttfci^ LfclOcnnr -^ j/ v^_Lcd 
PA6tC^n^, I^Ht-37 o CT30^r^«b^^f«^|U^Lfc o 

5— tA^lOcm-rV S> i^jL±(DPA6(C^b-CfToTtlIilXb/c^^^OV^T, 

lW^fciSSL.^ES|ffl^EB5«r^tf^^l : 2CDfiJ^-e*il^U r^lSrif^^ 
^=r— b UfcT 0 ^^^^ ^J#H£lK:l, 250|fflflS/cm 2 CDMigSTlif31bT, 
37°C T?5 % CD Zl^tf fc^* &M1<L^fcC0 2 4 =l^<— ^ — ^ T 1 4 0 L 0 
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# — -efe^NCAM^^j-t-Sfei:^ (Chemicon%tM) . # — X%> -5 

^^X^^foZ^X^-^lcMi-Zififc (Pharmingen ££$>*) ^ill^T, Using 
Antibodies, Cold Spring Harbor Laboratory Press (1999) (CfBifeCQ^^c: 

m o xibmm-&L & n o 7t o 

^-r zm&tt'feisizte^ iii(c/Tti*5^ ^tt^m-efcs^^y 

^^-^y ^gr^lii-§=rn^ — (D#J^»9.9% (n=101) fc o fc U 

0.001% (w/v) (D^s<v ^m%m&m^xmu\^tz.mwt*m}\\ 

VfcWr&X*^ 68% (n=256) t^T#^_b#L/c 1@)„ t£o"C, 
Sr^t?^:^;* ±Piri^« f<tot, SDIA7§t£H ^ £ ^{cUMX-^S^i: 

^w^m^ih^^mmi^± 0 — ^y^^f^^^t, 0.001% w/v) 

h7^^7x-b (v'^ttSJK 0. 001%> (w/v) *°y tf= ;v^;vy^— Y 

(^?^±m), 0.001% (w/v) zf?y ^^i^^^/k/^vm (ly-ttS), 0.1% 

(w/v) ^/VTjf^-^^^/l/ir/Vn— ^ (fP^MUft®*) „ 0.1% (w/v) fcT/Vu 
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5Si-^*iJ^^#^b/c^> » 2 Bl fc^i" *5 IK ^XIIIj3^— ^y ^ 
&38^-t-5=«P= — <A#J<£-tf5 N iMI (10.2%, n=118) fcJfc^T, 
hyy^^7x-h (67.2%, n=238) „ *K V fcT — /V* /V 7 ^ — b (54.8%, 
n=155K tfV X^-U^XsV^^m. (48.7%, n=229) N #/V/J?dr i/^? f/Vt/VP 
— ^ (34.6%, n=358) N fcit^tT/VPyt (19.8%, n=372) Sr^V^fcl^ 

© y t -yft&m v > § i £ «t o T SDiA^ttB^ Sr HUDn? # S - t £ s 



> 3 



1J ^ ^ \y isW&tf^Wfl&ftWf 4 V S^a ^PA-300ATM^7 X^#L 



6o o c-c6B#r H ii^$-ti:5 1 i: #?y ^u>^f 5 y^y^^wi 



M 1 K:|B<t©#ifcR: J; 0 0. 001% 



(w/v) ^a?JJ ^^t-^^rffi V^XHIlJX L^iSDIAfS'f^H'^^'a'tf ^^Srl. 5mlAH 
37°C-T?24H#F H 1^g^^ £ £ -e, SDIA^ttH^-tr^^V y 0*B5tC|13£fb 
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SA-tco £ 5 icSDlAi&ttH^SrHJfrfb b /citato 5/ v^_h^, ##M 1 fciffi 



u 



'!] 1 fclfBfi©;^^ HUtt^t* bfc 



^l^bfcgrJ^ fH 3 m fcTF-t t *5 «9 , Pttt*fP<^^0% (n=13) f£ofc 



#gJh-T?fil4. 7% (n=56) ^^f#^Ji#b^ 0 fi£o-£\ SDIA^ttH^^^ifei: 



U4 



^^s&V^fti: t:5l#bfc 0 200|nLc7)^-t«(c:i00% (w/v) 

ft (^#^^^±$0 &22uL«lb7c^ 7K-hT?3B#W^«bfc: 0 18800g 



£r2%SDS*5 J: TJ«5% 2-^ JV^J ^° b 



^ 7 — /V£f^tp62. 5mmol/L h JJ ^i^U 



(pH6.8) tC*#Lfc„ #1^ 



•TV^^fir^— # — £ *{3112. 5%SDS-PAGEfc#t U ;* — # — 

V^SYPR0-Ruby (BioRadttM) b fc„ <D f As « Molecular 



Imager FX (BioRadtb Ml 



532nm N 555nm longpass 7^/1^^—) ^rfeffl 



bT^cft#L^^#bfc (^41, 1- — ^1 — 3) 0 

U ^2*5j;tJ?3(D^cUj^^ — 1 ^CTCtt^i^t&^^f y 7 h S^TQuantity 

One (BioRad*±SD X^tmi~?> ^tKXV , % 4 H^^SV^T^^T?^ bfc#^ 
«8kDaCD^^ K^SDIA^fe^-a-tf^ft ( V— ^2) < #^^"5 £ £ 



m brc 0 r <£>^^ KSr^/l/ «fc 19 HO 5 J±i bfcfh 25mmol/L NH 1 HC0 3 t , 'T?25ng(D 
Sequencing Grade Modified Trypsin (>^n^^±^) £ ^m37 < CT?14^K^ 
j££^fc 0 h JJ ^y^tiot^Cfc^f KI»rJtM*@HPLC (Magic 
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C18#y.A N Microm BioResources1±M) ^fflV^T, 0. l%d^Srg-tp5 — 60%© 

©JfftSfc (MS) *s J;tj^ y $?g ^-^^(ei^o-c^T 0 ^ KM^^^M^^-^X 

#fcff*ifc (MS/MS) (Dfit«. MASCOT y "7 I>9x7 (Matrics SciencesttSD 

^^-c, isff- ^-<— *\z.n\sX%m\sit3fc$k. -^^s^sfrpi^ 

$ b^±5zl!bfcSDIA^f4^^tP^^SDIA?gtt^-^^^V^^(D Mi^oo 
@t^?A«#)«12. 5%SDS-PAGE^rff o /tfH^PVDFJil ^SMKj^fc^ U 5%^ 
A $ /V 7 -e :/ p y dr ^ ^ <D# N trCSFRPl tf? V 7 n — ^/Vfci'ffcFRP-l (H-90) 
(Santacruzthtt) <t HRP^jrC^^^IgG^if* (TWt^/MWxy^ft 

^^SFRPl^fcULfCo 

^fc, J:&©SDIAJ^«:^t?«8fc«r % fetSFRPl^y 7 n — -TvHftffcFRP-l (H- 
90) Sr^^fd^nrr^ VG-fe^r P-Xfl#^4°C^15R#MH;S£it\ 
EfCSFRPlSr^Lfci^V^^^tb, 1 T?afi^/t^«fei!: j; DSDIA© 

tt^i^ffi b/t i: n 5, *&«<asdmh£ t mm LxsDihm&<D$m 

##f^ij 1 

PA6» * 7 *fl&]B:|&tt##8M£*IIHJte (MEFSBU&) £ ©#J#§I SrfTfr 

0 7t 0 
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EStQStiSEB5t±$Z&fcftgk#J'7 & *e~- ^ — (0ct3 /p* 1 — — ; E. Pikarsky 
fe, Mol. Cell. Biol., 14, 1026 (1994)) T^IKSOWttat'&T-Blastocidine- 
Rfl335i£*t*3 <£ 5 t-5t^^-^A$tLT*5 9 > Blastocidine 20^g/ml £ b T 

5 r. ^ -C\ ^^b^ESM<D^£51ltK U i t &X*% Z> 0 

;£M^JlWcES|Bj§&EB5te, fflgdWWJU Blastocidine 20u.g/ml bfc 

ES|B^EB5(i, Dulbecco MEMlfiffi^lOo/o <D^ft^Eir?f (Fetal Bovine Serum, 
ES Cell-Qualified; ^ s> ? ^ U ^ ^ s^^^tM) , 2rM?;V# ^ >\ 
100uM MEM Non-Essential Amino Acids$£^ 50U/ml -5 =. v" ]) 50U/ml^ b 

lOOuM 2-^/Vj3Zf S — /K ^oit^l.OOO U/ml LIF 

(ESGRO Murine LIF; ^-f^s/^^y^^ /U^^^±M) %1JU ?Lfcmi&& m 

PA6|«*, 10%«?J£jfr?f (GIBCO-BRLiiM) «-MEM;l§»JlV\ 1£ 

^(D^fe (H. Kodamafe, J. Cell Physiol., 112, 89 (1982)) ^t£oTi# 

MEF^fflia^, Dulbecco MEMi#±fi^l0%(D4=^i^i&L?t (Fetal Bovine Serum, 
ES Cell-Qualified; 9 4 "r y ? ^ V ^ ^ ? /^^^t±M) ^ 2mM^^ ^ >\ 
50U/ml-<^v/y >-*5 J; 05OU/ml^ h Uzf ^^^n^fci§:f«Jll\ 

^-—mm^mt bfcEsi«EB5©t»^ sat<d£ 5 \^n<>tc 0 

PBS(-) ^ffiV^-C2|Hgfe^bfe^, ImM EDTA*5j;D?0. 25% h V 
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3ratfPBS(-) &M%.37Xm20ftfflig&l,fco $8§3l?R€r, Glasgow MEMffcifclC 
10%KN0CKOUT SR (GIBCOBRL^fcSg) > 2raM^W^ 3: V, IOOjxM MEM Non-Essential 
Amino Acidslg^ lmMtVUfV^, 50U/ml^<~ V 50U/ml^ h l>:/ ^ 
v->-£5 ^moo^M h^-^y— r^EjfiL^fjt 

EB5§rffi^Ufc 0 

I&EB5£lO~100&fflJ3£/cm 2 <D«^^T?ffi®U 40 @, 60@, 7 0 g fcffjP&^S 

-f&m* (ChemiconliM, .£AT\ r^CNCAM^j <h IH^T) > 

-TrfeS^ 7^111 B^^ — ^V ^l^M-i-^ifh^ (Babco*±®k I^T> 

>F]-r?)^L#: (PharmingenttMs t m~t) £rfflV\ 

Using Antibodies, Cold Spring Harbor Laboratory Press (1999) (31 fBifft© 

_htB t mWk(DjomX% PA6|BI£ t ES»EB5 t £10 0 ffB*J#H 

^^fi-§JrC#: (Chemicon|±MK ^ V ^ftW]&W^<D'^--%~X*fo&VAchTfcM 
-t&ffii$ (Cheminco^LMh GABA^Ibtt#^(D-^— # — Xfo &GAB\zM~i~ Strife 
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(Chemicont±IS0 , "fern h~>^i 



£rC#: (Dia Sorin|±M) fc5VM47;V7 Kl^tU — ^ 

5 VjSTK^W^i-^fi-Sfeif* (PROTOS Biotech*t&D ^ffi V^T^^^^^rff 

V \ 1) PA6*BUS £r 7 4 — ^ ~» £ b Til b fc^ y V a > 2) MEF» £r y y 
(D^fl^fh^, 200m <£>ES#fflfl£EB5£r3#@ b#* bfcJ&ir&llltiL^bfco 



^IB^3i«**LfeESjNB|&EB5«:2VMi:»M||i-« £ 

(B) 73 (C) ^^^^#:T?^bfc^^bfc 0 

IS 8 ElttPA6|EB^i:C>^J:^(D|§^:E±i?iLfc3 a ~ — ©>f»T?#jfii^— 

<£> *l O T?*«f# & ft o fc ^ s> ^ a £ 160^0 m M b , t±S m b fc £ 

fsp=#l) «r 7 y — mm t LT1I bfc*^^Tf «ES^|^EB5 

p ^90% (n=160) f*|| 5 ElA{^-i- J: 5 (CNCAM^tt-Cfeo fc 0 
•^tLb^nn^— Tl^fa- ^£rC#: (^5HIB), ^^M^V^ (fj|5 
0C) k^m&mi£X*foof~ 0 — ^\ #=#2) <DMEF#BflS£<D*:fcg^te^iC& 
W^—^ — ^tfj^tefg&^^ofc 6 1) 0 if h bfc*& 
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mm^m^tz. (89%) m7m)o pa6«^es,«eb5 t(o$&&m<vtfe^ m 

t»nn^tj;i5%, -feci h^^fcHHSfcOan^— {34%T*&ofc 0 

&*5, ESlfflJ^^ UTft;*W*;i293R^57^S3l5©CCEjWJte (M. R. Kuehn^, 
Nature, 326, 295 (1987); ESmtfc&ft^iZ&M^ # *<DftW ^ffflV>7t*i# 



#%0»J 1 ^|Bic©fSlfiL?f igMfc, 0.5nraol/lCDBMP4 (RWftM) £ » L 
ftt? 19 izm V\ 1 ^fBg* Lfc^fetd^o TEStMEB5 fc PA6«(D#bi§# 

#~ ~efe5E^7 K^y Wd^f-rs^f* (SM^tttisO £Jl^TsttJ£ 

3r?T ft o fc 0 nyfp ^tt, BMP4^^P $t jfirfif jg jffi £ ffl V n T * 
Mlrtrofcc *S:£&f|9 0A, B % C N D, E, F^Lfc 0 

(GIBC0BRLf±§5D ^T-a-ffGlasgow MEM^*^^^U> $ h fc!3 B migm Lfc 0 i$ 
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##{fjl tc^bfcJ: 5 fc> BMP4^»i§±ft&rJ3l^fcit'g\ ESM&JfScD^ n 
I^NCAMfet^aSR&tt (H 9 IDA) „ ffi**^^ffim$W}¥k (I 9 0B) "Cfo 
ofdo -^l-^U E*F^^»0 3n^>| (18%) -Cfoofc (0 
9 0C) O — £\ BMP4»^JkMi§±i!l^fflV^fc^^aES«*5fe»=ir3^--fi 
^NCAMiftf^ffi (H 9 HE) -efcofc^ E# 

K^yy^tt©ap^^](gf(c (98%) ttimUfc (f 9iF) 0 ^9^14 
»0 3n^-(i BMP4*M*M^V^ci§^< tfjgiLft^ofc (H 9 HI 

g) #s % BMP4^^)PMJfiL»^M'^fflv^fcl^^-ef^34%(D^it-e^ii^aLfc (i9@ 

H) D BMP4^P*ilfD.-?f j#±fi^ffiV^-C8 0rai§#bfci#x 10%>^^^ifeft^^-tP 
Glasgow WMmM&m\<^X£bte3Bfflmm^fz.hC0Xfe, ^ry^>l4m\^<D^ 

(47%) iap=- ©^xfe^ic^nfttjutjbpbfc (B9mi) 0 

&*5, ESlfflSSi UTft^fa&1293^#*£3fc©CCEjftlll& (M. R. Kuehn^ 
Nature, 326, 295 (1987); ES|Bfl££rffi V^Tc:^^^ £ ^ (Dj^M) ^JlV^c^t^ 

PA6£HJ§^ MEFlfflflS, STOlBJ!^ NIH/3T3|Hl£, OPglfflJ^ CH0#BJ^ MDCKifc 
3YlMfc3W3C0SM (|^Ts T^-M^J i:R?^) £ES«EB5i: 

STOlfflJiSttEvansb^iBttL-rv^^fe (M. J. Evans h , Nature, 292, 154 
(1981)) {^oTit^LfCo NIH/3T3^lSttJainchillfe^fBg^bTV^S^•^fe 
(J. L. Jainchillfc, J. Virol., 4, 549 (1969)) fct£o Tig* Lfc 0 0P9?M 
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te^If b^^BftUTV^S^ife (T. Nakanob, Science, 272, 722 (1996)) 
t^oTif^bfCo CH0Jji|ajiattPuckfeiSfE4feL-CV>S^fe (T.T. Puckt, J. Exp. 
Med., 108, 945 (1985)) (C^oTtf^Lfc 0 MDCKjfflfl&fSMisfeldt b 3&S|B<fe b 
tl/^^ft (D. S. Misfeldt £> > Proc. Natl. Acad. Sci. USA, 73, 1212 
(1976)) t^o T^f Lfc 0 3YlMteSandineyerfe7jSfEitLTl^^&c (S. 
Sandineyerb, Cancer Res., 41, 830 (1981)) (^oTtgft U7c 0 C0S$BflSf3 
Gluzraan^lH^ UTl ^"fe (Cell, 23, 175 (1981)) }C^oT±^bfc 0 

##00 i cEio^^ot, ±&<D&mmm t es#m&eb5 ^ £8 s ra*^ 

PAemB. 0P9|fflfl&. NIH/3T3*peJ!Stt. ^rtb^^95%. 45%, 10%© 
fc=g-«IM£r, PBS(-) -C20gfcMK 4°/o^77tM7;vft FWm&DHZ- 

o TES&P9I&EB5 £ ©*i#^£rff &ofc 0 /^^^/^^T/V^t K"T?@Jt bfclfflflS 
^m^fcm^, PA6IHIS, 0P9IBIS, NIH/3T3|fflJ9S, MEF*MS, ST0|fflJ3& £ <D*;tg 
^-CES^JiScD#SlHlS^(Z)^b^^^^i|^$^7>^ N 3Yl|fflJ3^ COSI0I&, 
MDCK»> CH0^J3S^(D*^#-e«^$tL^^ofc 0 ^<D^£7>fe, — 1¥© 
^ f ^Ipaj^-f-^^tj, PA6&BJ3&, 0P9&fflJ3& N NIH/3T3|0J^ MEF^fflJiS, ST0&B 
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p B n#-^-3090, FALCONthM) £rfflWc 0 PA6|fflI&£-f?/l^A^ -Y — -Y b <D 

If^^n — bl^fz.G'XX/P^^— 7*>( yi/a (FALCONftM) ^ #=%#J1 

df j.^-^^-|^T8 B byt 0 8 0 ^#^#^, i§±fe^l^#, 4%^^ 

— 33 — X*%> 6 =l — Zf V ifhit (Babco^tB) £J^V^ Using 

Antibodies, Cold Spring Harbor Laboratory Press (1999) f£fE<feCQ;fr 

^ — ^^f^^xm^^fcm^t bTJiikbTjfll OH^bfCo 
PA6«^ES|0J^EB5i^7^/V^ — =Sr^bX*it#bfc^ (Hi OH, 7 
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£ ft V b ti-m^ 1100, PA6) fcJfcbTl/3S^©3&4s-T?&5flS % 

PA6«^U-T?if ^^V±-t?i#^bfc#^ (1101, -^9^^; »3%K 

5 

7 s y S'a Jb-C 15 ^3^7 /l^ v b }c £ t? ifjjft b fcPA6lBfl£ &r 7 ^ — y — ftgjfc fc 
b"CJBV\ n <£> 7 y—mti&± {CES|fflJ^EB5 S^OOOffl/f* y a -CflHIU 4 

H@ N 60 @. 8B n^mm^MikmmM^m^^xmm^^ff^\ S7°cx5% 

*#©*S*^bUI2||C$tt*:jmiJiaSr, M^Sf h l"— <DMI (Molecular 
ProbeftM) £rfflV> % i#»»i'totf3fclitfc 0 Papain 
Dissociation System^ y h (Worthington|fc$g) £rJBV\ ^ $/ 

ttSlffitfV - v'^x.S r ^ ^llt^fcfe, ^tiil^^J; 

£ffl^T300rpm^5^ra^fr#llf U 3Mbt§^ bfcES«^^HHlX b7t 0 6cmx 
^ <yi/=ulW£ £ 9 0iUl§tbfc^kf|^ES|H^ii.^5|al CQN 2 ^BGlasgow MEMif 
±fi (Gibco Lifetech*±®D fc^^ii:, TIB^^Cjil^o 

J;t^#j£kA{2Current Protocols in Neuroscience (John Wiley & 
Sons |± (1999)) 3. lOSClfBi^^&c^o T^fo fc 0 (^ V 9 S 

— )VXWm\.tzS:hl?>U^^^m%\^, The Mouse Brain 
in Stereotaxic Coordinates (Academic Press%hM (1997)) \Z.'<fe~oXWt£kW- 
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5r U M % b tz. o ^SOK-^^y#i^««t5fcfti^ 6- 

hydroxydopamine (2, 4, 5-trihydroxyphenethylaraine)hydrobromide ( T" 
T6-0HDAJ <^l>5) *PBSK18 mg/ mlTfiS^U ^ttSrlR/h^f 7^W£J1V^-C, 

"CfeS^a ^^Tk^b^^f-^-rSfeif* (Chemicontt^) iF^/^yh 
^V^/K— ^ — Jd^hf- Z>tfiW (ChemiconttM) &^T^;g^-fe£ffro fc 0 

-^^|lbTV^S#S®^f*iE^'<^40%^T^^oTV^f^: (n = 6) 0 ^rtl^M 

inw^^^rt \^m-fz>?-v?y >7km4tmmte z x$ k— ^° 5 v h 9 9 
—commmm^^Kmmv, &ft-z75%n& t & 9 (n=6K ^^j^k 

6 

{-faifeb/c^fefr.^, PA6»IJIS £ 7 >f — 3SHjat LtfflV\ ES 
H9J8aEB5^rBMP4?N^PtlJfiL^i#iffiT?8Brai§i|L/c 0 1~ 6cm<£>|&tt#|| 

JB 9* y ±t? (a IJny7 /i^ >- b ie: * "CliJft b fcPA6|ffi J!^ Sr 7 >f — jfiuia 

40 60 a tff#^Miktftf±te^^v^-rj#±Km^ ; ffv> N 37°c-e5%(D-gt 
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^©f 2mmol/l^Vl^ 5 lmraol/1 t°/Vtf^^ N 0. lmmol/1 MEM 

Non-Essential Amino Acids|§^ 0. lmmol/1 2-^ SV^^ J —jV^ 

U?N 2 (GIBCO BRL*±$!k 100{§ j»£l00^<m»l) <gr» bfcGlasgow MEM^ife 
(£*T\ TN^PGlasgow MEMi«J £ :SfB-f- § 0 ) £J1 W H ffgi^ii Lfc 0 

^t 0 a Wf^ • f • -7^^ . xy7l t • 7 • 7*7 h y 
* ^ — 3.T/KCiBic(D^fe(e:^Vn0|xg/ml^^ v'VC (MMC) Sr^tp*gf 

±tfe (_hfBGlasgow MEIfj&lffi) T?2B#WI*(8l& , fTo fc 0 

-LIB^^CDf^^r^bflaS^ttfc^^^r, Papain Dissociation system^ y h 
(Worthington|±M) 5rJBV\ ^##IS^^fe}-^o T^^^ ^»#ftkaSrSlB. 

^EJ^Sf hW- f— « Dil (Molecular Probe|±§£> tr^ V«M^tV\ 
5|ig/ml CM-Dil, 4mg/ml ^/V^ — ^ ^£rPBS^CT^?S205>P^KJS ^ 
£ T" ^Tfe fills Ufc Q tjffffc^ N 2 ^PGlasgow MEM^tfi^^V^Tgfc^b, N 2 ^P 
Glasgow MEMtf Jtl^l^^XlO^CD^ffl^^^^tbS «fc 5 tilt, TfEO^ffi 

#fit*5 j:t^^#J^A{*Current Protocols in Neuroscience (John Wiley & 
Sons 1999) 3. 10 \Z. IBm^&rKl^o TfTo fc Q ^{MH^g (ty-> 
^l±M) /H?#I^bfcC57BL/6^t7^^r|g^U, The Mouse Brain 

in Stereotaxic Coordinates (Academic Press|± % 1997) ("t^o T^^^^r{4 
Sill® bfdo Mj^f <£> K— ^ 5: ^W^^rW-T S6-0HDA^PBS t8|xg/nl^^f U 
^fo&fflk/bjf 9 JX W^rfflV^TThe Mouse Brain in Streotaxic Coordinates 
(Academic Press^tM. 1997) fc#V^jtftlJO$|^#:t l^gifO. 5nl"f of|37JBff 
((A+0. 5, L+2.0, V+3. 0) (A+l. 2, L+2. 0, V+3. 0) (A+0. 9, L+l. 4, V+3.0)) 
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£Bfc5p±-B.026G^ ^ jV h^i^V lsi?&m^TmW<Dm0ii**£:tti& (A+0.9, 

l+2. o, v+3. o) \z±ft<Dftm^ftmmm\z&iknm£&itEsitoi&i&<D&mm. 

h^^^^f— ^ — (ChemiconttM) &^^Xib<m%k&&ft^tl 0 

tSl^t, ^f*-e50%@^^^ofc (n=5) 0 ^fc, #*2MfM(-#5^T 

"T-y^^JcXmt^ly^jV^iy h fc£ "Qi^M b7tPA6|fflj§££:7 — t Lt 

60S, 7 0 @^ff#^^ik?fj:§±-a^^V>Tlti&^^^TV^, 37°CT5%(D-^ 

^ 9x111 p^-^—zfv ism*, tri^^^^m^, ^ 1^7-7°;* & ^ 

-*^fc5^h7^v?y (synaptophysin) fc^f-fSfcift (Sigma*±®K 
# $1 _h $c #E (neuroepithel ium) §r fg li f S RC2 £rC f£ (Developmental 
Studies Hybridoraa Bank £fc M ) . 135 M Iffl J3£ £■ |g fi 5 MF20 #l #: 



98 



WO 03/042384 



PCT/JP02/11894 



(evelopmental Studies Hybridoma Bank|±M) „ HI D < tfKH&fflJj&^^V^T-^ 
(D^m^^m £ ft T I ^ S PDGF g 5§E ft: a *5 J: ^Flkl £ #Cf£ (S.I. 

Nishikawa^ Development, 125, 1747 (1998)) Srffi V^TES|fflJ!^EB5 ^PA6&0J|& 

ES»EB5 £ PA6jNBJB&©*^©j|§Mttia bfc =t P — (DfS t h £ tt % 

&ffl^<^— # — ^fcSPDGFg^f^a, Flkl, :i8«fcT^20|C^^5##£i#T?2fe 

fc*5 % ES#fflJS^ Lt^W 12938**? ?*&3fe©CCEiNBJi& (M.R. Kuehnfe,, 
Nature, 326, 295 (1987); ES|fflJj&£rJl \t^1H$£M"*r *7 X <DftW SrffiV^fc*J# 



8 

1 ^|B^O^jiL?t^±fi(c:0. 5nmol/l(DBMP4 (R&D$fc$[) ^r^Dp Ufc^ift 
fc> 19 fcfflV\ 1 fcfEtfc Lfc^fe^o IT ESIHI&EB5 1 PA6KBJIS £ 

s^oote/TV^-cisau 40 g N 60 a, 70 @^gfli^i§±-a^ffiv>rj#±-a 
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ifCEjb K-^ V isltfife^ ^M^Mf&&W&°t %>\R2Q$ifc (Developmental Studies 
Hybridoma Bank$fc$D N mC < ^m^MMZ-^^T ^ <Dm^L&WLB&frlX\^ & 
PWF^^fc a & XTJ^lklfcMT Ztftft; (S.I. Nishikawafe, Development, 125, 

1747 (1998)) &m^^xEsmmb?k6m%&omg^<D%£^mw.Lfc=iv~~<D& 

fc 0 — ^\ ^JKSUfoUI&O-T — ^7— -CfeSPDGFg^fra, Flkl, $3j;tJ<MF20K:^ 

&;J3 N ESlffllS^ UT^^^^129^^t>^i5feOCCE^J}S (M. R. Kuehnfe, 
Nature, 326, 295 (1987); ESMM&M V^c^M^ & * ©'fEKD £ ffl V sfei* 

MIBife <D V\ PA6*HJ§S ^ -Y — ^~IPBJ3&£ LtffiV\ ES&ffl 

JBV\ ^©7^f- ^m±{31ES«^200fli/7 :y 5/^^-T?Mab, 40 @, 60 

@, sag, lop ntzimi£mfami#m%m\t^xi&i&£&&fT\t\ s7°cx5%(d 
io 0 mm%m&, —^<o7 s ^^^<omB^0^M 1 ^ib^^ki^o-c @ 

5tU fn^^lft^i, VAchT, GAD, -fen h ^^^-^ 3£nlf*£fflV^ES 
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MEB5 t PA6|ffl M t CD <D fctJISb/t^n^ — <D-%MVk&*fr ^ It (n 

=200) o 

^ 5 ^IfeWl'VkWMMf&V)-?— Jo— "CfcS^n v^jfcSMbStefcllW!^ 43%^GABA 

Tkgl^Plf fcfcH" 3 ^Lf* * m V ^ T ESMEB5 t PA6« £ ©^t®t 

-f^^M^ Molecular Probe£fc<D3f y hYOYO-1 V^c^lfe-fe^To fc 0 ^Ife 
fegl, ES^^EB5iPA6|ffl^C*^*^M*t±i?i.Ufc=i (n = 20) 

Ufc (n=5050) o 

m&ffifa, ^^^^^m^mmm^^mfDwi^-n^ti^ti, 52+9%, 47± 

10%, 30 + 4%-t?feofc Q 

&*5, ESlffll^^ bTj-t^W^129^-^^^S5fe(Z)CCE|fflJ3S (M. R. Kuehn b , 
Nature, 326, 295 (1987); Rl^^t^M^ V ^ftW ^ril V^fc*^ 

1> JL1B £ IH#(D^^# P> ttfCo 

###U 1 0 

"CfeSNurrl (R.H. Zetterstrom b , Science, 276, 248 (1997)) 4oJ:^Ptx3 
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(M. P. Smidtfes Proc. Natl. Acad. Sci. USA, 94, 13305 (1997)) <D&fr{k 

f y ->=>-±X m ifayy 1/ Y \tl ^ Xi^M b fcPA6iM — t U"C 

ffl V \ ^ — |EBj^_h^ES^BJi^EB5^5 X 10 Wt* ^ -ej#:g U 4 0 g „ 

60 @. 80 10 0 g ^iff1l¥^MiL^tJ§±4^ffiV^T^f±•a^m^ ; fTV^, 37°C-?? 

r^ES«EB5^5X10W^V^-??#«U 40 @, 60 @, 80 10 0 N 

mm tetgm & m v ^ xmm&& & v n , 37°c -cb % co - m< tmm &mm, u fcco 2 ^ 

V^^—^— KIT 12 0 Wi#*Lfc»«r^i: UTfSMb^ 0 

-hfBPi^ UfclM^ £ tmJ$ES&B|£ {C &5 5 % Nurrl 3o TJK 

Ptx3(OmRNA^-</vecD|i?a^^|±S-t-S^^, t>*J56£l2 0 (Dfl&jE^B&tf?v ? 
7^^ 3 yMJw^Ltffll\ tt^tiot^^HTV^^ (Y. 
Sasai^, Nature, 376, 333 (1995)) fcSp CrRT-PCR^ff o fc Q 
J§&£|ltgLfc^>v'^:$3 t fcU $ J3££l2 0 ©I6ilSSlW*>k, TrizolKH (GIBCO 
BRL^hM) ^rfflV^#^^^r/V{C^oT^RNA^rf|^U, SUPER SCRIPT 
Preamplif ication System for first strand cDNA Synthesis (GIBCO BRLli 
W Sr/BWCcDNASr^fifcLfco LfccDNASr ^07K %m V^T50f^f31#f^ bfc 

'M^WSi- LTtfet £ t> (10mmol/l Tris-HCl (pH8. 3), 50mmol/l 

KC1, 1. 5mmol/l MgCl 2 , 0. 2mmol/l dNTP, 0. 2ninol/lat'fS^#^6^7°7 4 
(SB^J^^fBft) , 1 unit recombinant Ex Taq polymerase (SM^aliM)) 
HS^, 94°Cl?3^-P^^^-fr, ^^X94°CX30^m. 55°C-e30g>P^ 72°C-ei 

5$m<v-f-4 p^&wy-^ f^BcmL-, *#}-72°ct?7 ft mBifoz^^ 4°cx— m 
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ES« £ PA6«£l2 0 B0*J#SI bfc|§^:> 1 UfcJg* £ IH^i- 

#MaM<£> =i c = m?M. bfdo r.©^b;«|3»$tb^:=ip=:— Sr^tp 

l§WIIil£;H/c (ill 1 m : ES+PA6) 0 — ;£\ MMt UfcEStoJS"C«Nurrl 
*5«ttJ { Ptx3©^S^Stfetti^^'fe^ofc (Hll|lI:ES) 0 9cm<£>jjai$$g^ 

IfyVal T? fa Sa>-7 /i^ >- h lc * "Cit b fcPA6 JNH US & StflS _Li£ © ^ 

#-CRT-PCR^foT%, Nurrl*5J:t>*Ptx30^^f^|il$^^^ofe 0 lot, 
PA6*fflfl£ £ £>*J#$| lc J; o TJEEtt#jNBJfi38S#gjHma £ fi & M#V ^ *p 

ES^Jte^ UTft*Wjfel295fi-r»5'^*3feO(Xatj(i|BJ& (M. R. Kuehnfe, 
Nature, 326, 295 (1987); ES|fflJjft£^ l^c^^ r> * Of^3K) ^fflV>fc**& 

mmwi i 

ttS^i^^^ffi-^^^, Kw^y©4SI*?jfS (K. Inoue&J.G. 
Kenimer^ J. Biol. Chem. , 263, 8157 (1988); ^JMfc# % Jtti^&^ltK * 
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*|S^8IJi ^m.^EAh^=-=^TJV, pl91-200 (1990)) M^l^HPLC^ffiV^T^ 

ISEB5 ^BMP4^^P^jfiL?ti#±-i"C8 0 bfc 0 „ 9cmOfflJ§tl#affl 

^(D7^- ttJte±t^#BJiaSr6X10*fli/9*S'^3.-efWU 40 g, 6 

ffl^iUfcC0 2 -r >"^=l^<— ? — ldX8HlW**U/t„ ^<D&£bK, 2mmol/l ^ 
/V^ 5: lmmol/1 tVl/tVf , 0. lmmol/1 MEM Non-Es sent ial Amino Acids 
fetyl^ 0. lmmol/1 2-^/V*7 B bi^/-/K 0. 2mmol/l TX^/Vtf^^, 
0. lmmol/1^ h^t: Kn \£it~? , T V > (Tetrahydrobiopterin) , So itM 2 tr^P 
LfdGlasgow MEM^±tfe^r^l^6 0 f^^^bfCo f^W^, ll#f^HBSS (GIBCO BRL 
tfJS) %m^^X2W$nW\^. *?#-bfc^^^56mmol/l KC1 ^r^tfHBSSf^^ "C 
15^-^it^LfCo 15^. »#^SrHIilXL. HII ^o. 4mol/l 
(Perchloric acid) ^3 £^5mmol/l EDTA £ & 6 J; 5 KlflM U SU^f^t Lt 
-80°C-e^#b7^ o 

ii^cDESM ^PA6tM £ £ (9 ^J100^^H^mS^ES|pe^S5l5^b 

^©^Jtfi. $^@-HPLC£r^Jl^fc Monoamine Analysis System (Eicom Corp., 
Kyoto, Japan) £JlV^fofc 0 jfe^fg 1 2 bfc 0 
PA6£fflJ§£ £ cD*i##^ J; 19 Ktt#|fflJ|£^ b^Mb bfcttS&BJISte, 56mmol/l 

(7. 7pmol/10 6 |B^ (.ESMJ&m&Mkmifc)) o Sfc^ K^?y«4ftft*fc5 
D0PAC (3, 4-dihydroxyphenylacetic acid) do J; T^HVA (homovanillic acid) 
:£"fcft*j&Mftffl3*L;fc (^rtl^tbs 2.5pmol/10 6 M (ES«|ii5£^blB 
IS) SSitM. 0pmol/10 6 M (ESttftMW)o 
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^j^f LTV^S^ £ flW VET h nfc&vvt h^^tlfco 
1 2 

ES|IBJ^EB5©f^^«9 ^i>Xj|^6S gcD^^KH (Pre-streak epiblast) 

3. is? • if • -^^^ • rc>-^y ^- • r • h y — • ^~=lTM<i 

t:*tL, 40 60 7 0 g^ifP^^^tW^ffiVNTitifi^m^fVX 
37°C "C5 % (?) - ^{t^Hf Srift^ b fcC0 2 4 l/*^ ^ — T 8 0 HB*^ b fc 0 

3;fc, ##ff!l 1 X-m^^Mskm^MKO. 5nmol/l(£>BMP4 (R&D|±M) »DL 
fc:fc^l«;Sl\ ^lE«b7c^^o-C^g|bfcEM^PA6Mi! 

^es 200 w^>v-^ -cits u 40 60 70 Bizmm?£t%i&%M 

V^T^ite^^TV^ 37°C^5%(DZ:^b^^^al^bfcC0 2 -l' — 

(e:T8 0r^§*bfCo 
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1 3 

#%M3 K:lB*c©#ife^t£v\ /^7tM7;vft KHSbfcPA6j|i|BiaSr 

37 -f~ ttMV\ ES|fflJ3SEB5^BMP4*^B^lk?t^i:-lll-T?8 0P^^U 

fc 0 i<D^ PA6«^r— (GIBCO BRL^ijSD ^tftf ttl"t*i(f* 

1/ V \Z. ^ "Cii^it b7cPA6£ffll££r200ng/ml-^ y ^^^t?i§i-i^2 B Ufc^ 

y =l. h , y ^afe6po*«i-(?2 b PpBjm b/c^ s> ^ u pbs (-) 

t KHI^ bfcPA6#ffl|&±^ES«EB5^200{@/-x y U 601, 

MiS. b fcC0 2 ^T V 3r a. & — \z.X8 B rflJ## b fc Q 
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SDIA^ttte, Wnts^^Tllil$tU-CV^Sa#» (R. S. Bradley & A. M. C. Brown, 
EMBO J. , 9, 1569 (1990)) t * h n — ^#B#2£r^^ V ^Sr^tfi#S& 

##^J 1 4 

^tiXWM ©383= *3 v > t Willi o it&m <o & JTr 5Bft»fc 

flSEB5Srshh*5 LTV^&V^jfiLitJ&ifc*T?10 0 HQ^# L7c 0 -f-ftib 

*> „ 3cmco*aiSfe^ Hffi y a. ±-e is i^y? >- b * -eti^i u fcPA6&Bji& 

£r:7^ — t U"C^9 V\ :©7^-^ #fflH&±fcESJ!s|BiiaSr200^B/'7*y2/aT? 
*«U 40 g, 6H|, 80 gfcff»^#JfiL?ft§it^^V^TJ§±-a^m?:tTV\ 

shh^gti^^, ±mtmmo^m^x\ 40 @, 60 g % 80 

B£ N 300nmol/lcDshh (R&D*±§!J) tr«l Lfcft&JfiLft iM^rfflV^ r. £ "CfffflB b 

bmp4cd^)^:«, _lib t mffi<D mmjjW;x\ 60 g, sbiow^i, 

0. 5nmol/16DBMP4 (R&D*±$^) gr^JP b^Mlkff J#*t!i Srffl I ^ 5 £ t T?MLfc, 

10 0 rfl**t *t«, 1 iciatto^ifeKi^o x^ti^tKDmm^mxm^ 

i-5Jfi^O^^-^— "CfeSHNF-3 J3 ^^fi-Sfetft: (Developmental Studies 
Hybridoma Bank «fc D IS A) , HNF-3 0 fcloV^flUHlId* @ 3 # 

*-T?fc5Nkx2.2f31*|-i~5#i#: (Developmental Studies Hybridoma Bank £ 9 If 
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A K ttif fi©-7-*-tfc5 Pax-7 \Z. M i~ 5 St (Developmental 
Studies Hybridoma Bank J; 9 ISA) -> #gM9J§&<£>^ — * — S AP-2f£*ti- 
<5£rL#: (Developmental Studies Hybridoma Banket <9 UtAK MWlffil&CD *v — 
# — "CfeSislet l(C>^f-f"S^ ! L#: (Developmental Studies Hybridoma Banket 
•9 1A), 3 P yftfitt-^-n >-(£>^? — # — -efe^VAchTi^^-rSfeift: 
(Chemicon^fc®!) ^^fl^tlM^X^ ESJlWJffli:PA6j|lWJia©***©3l6*til^Ufc 

shhfo 5 W3BMP4jtttJ:Bt|:b fe*f s ESflHJ&EBS £ PA6jNflJS&<£»*ig?£©Jife^:tH5l 



1 





nm 


shhSs&l 


BMP4^*P 


feiNCAMfeif* 


90% 


90% 


90% 




70% 


81% 


9% 


feiNkx2. 2tfi{%; 


44% 


85% 


19% 




30% 


0% 


72% 


^LAP-2trL#: 


16% 


0% 


24% 


JrCislet l£a$£ 


82% 


82% 


36% 


^VAchT^rCf* 


36% 


58% 


42% 



&>±<Dl&jkib* h s pa6« t <Dm%mtz «fc 5ES^/|&O#fe#0l]|&EN|-Cf3\ # 
&m^-^3#ife*©jftJte#a3SbTV*5n £^£;ft,fc„ -T^^-fe. PA6&ffll£ 

©Jg#I^bHNF-3j8 Co^^tl # — Nkx2. 2^3£Ji 

UTV^5#g3ROJttlJIS^ Pax-7 ^r^mutv^#@^W#J^>#^IWJ5Ss AP-2£ 
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m^\^x\^^>wm^(o^mm, isiet l^mu^x^^mm^mmm^itrnm 

— HNF-3j3 4o i-C)«Nkx2. 2 (D ^^WW^M^ ^ WflK— #~Pax-7:}o J; U« 

^fc^^^f*. ,K*H-, MliJ-^ — HNF-3 P&£TfNkx2. 2<Dm*JL$$MfcWL^ 

ft*^ ES|fflJ3&£ Ltf^^> 129^^<>^S5fe(DCCElte (M. R. Kuehn 
Nature, 326, 295 (1987) ; ES^ffl^^rffi V ^c^M*^ ? * <£>fN&) £rfflV^c^§^ 



1 5 

(1) :fe!$J¥^lra 

PA&mm^mmti,xm^tco ?A6mm^, ^mi^mm\^tc^m^^x 

J#*U7ci 0 £fflJ3£^Jt #^3: {3:^^:7/1^:/ h^M^XmVf-PA6m^, PBS(- 
) -C2®gft#-^ 10u.g/mlT^^— if mMUW&M) *5J;i^0. 02%EDTA^r^ 
tpPBS(-) mW.&Mx.^CXZOftm^^, 10%4^'Ejfr?i (GIBCO-BRLttM) 
a-MEMmm%M?iXT ? ^i— if CD-flsJ^&lhtfK 4°C-T?1000 X g s 55>50 
5s'i>^it-r§^ ^-CHlilXbfCo ©ilXU/cm«, PBS(-) iCffSiiLffmt 
-ei000X gs i^»Lfc 0 PBS(-) X2m®c& L-fcfffiJ&lO 7 

fliSrlml PBS(-) tlSLMJI^fCi^fco 
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(2) mm<nf^hiKwm$E3mfk<Dmwk 

*7V'7-7*'7M)-'^a7/h p.99) 2mg*3 JzU«W 0 ^ ^ V (=f 

ft tfcfttfi *■ ^ b ^ ^ i» 3 0 « tc JPMfK £ M (±1 b o 

jfiffctt LfcPJRSrMEM (Minimum Essential Medium) i#ifi (0 7XM^%fcM) 4 s 
^fflSft, tVtj/FTIKU (250Xg N 5^) Lfc 0 #fc*Lfc 

MM^iu h y ^-tftTy^^^AiffM (pH7.6) SrSfc&DU 1~2^^^LS 

T*3 Elicit U «g4^(-^V^c 0 



(3) mm&m&mfe (^-t^v^^elisa) 

50ul/ ^/VT'^SEU 37°C-ClH#^^BLfc 0 1R#ML 85% LfdftlftUtfc -5 

w»it_L?t£i&^ o. 25%^vv^/vr/v7 f t Ktr-^tpPE-s(-) &m]jni,mu 

T?30^P H ^gb/c o f^^lx— h£rO. 05%*Ky Hr^V^\yly (20) y/Pt'^y 

*^7^l h (ICIi=±^^lTween20tS^p c ? I : ^%%%M.%M) / PBS (^T, 

TTween-PBSJ tmU) 7?^^, ^;VJr* *y &—^WMV ^^tfi? v Y -f i» 
y^n^yy (DAK0*±®i) ^r50|al/!>cn7^Px.T^^ lH#P^Sbfc 0 jRr^V 
— h &Tween-PBSTr#fc#-# N ABTSXft?$ (2. 2-TvV tf* (3-J^/W< y* ^ T 
9— Ty^^^A, Immol/1ABTS/0. lmol/l ^ 3z v^y^ 5/ ^ 
T ' (pH4.2)) IrliDt, 415nmfcjQ(t5®^S^7°W— h y — (Emax ; 

Molecular Devices*±®) £J£V^T?l!j^Lfc 0 
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(4) v^xfii«©iii 

8- TIF ^T^VjjftteT 9 ^#MMIffl^1*P3X63Ag8U. 1 (P3-U1 : ATCC «t 19 fljg 
A) ^lE^mM (10% 9 ^^iL«»RPMIi#ii) "Cit^U *HJI^^^H#{C2 

(5) k— ^(Dtfm 

0^ffll5 (2) -e#btLfc^^^MJ§S^#^Jl 5 (4) T*#£>tlfc#fi 

mmmt&io uc^^x ms^u M^nt (25ox g , s^no bfc #btL 

^yn— /WIOOO (PEG-1000) 2g, MEMif ±fi2mljo £Xfz?^ ^/^^/Uft^is K 
0. 7ml<DM$£&10 8 #|<Z)-^ ty^BM&-fofr >9 0. 5ml*P^L N iSif^l~2^1St 

HATt^M (10%^^|^j,Slfil?t^PRPMIi#ffi^HAT Media Supplement U >- 

M±M) &M?ifrmm) 100ml >£{£fli^bfc 0 iISSIr96!)x 

^mm^^^— H-200|al/!>^^-f O^&U 5%C0 2 -f ^'df-a'*— ^ — 4\ 
37°C-eiO~14 13 ITO* bfc G 

mW4k. ^t±ilr#fil5 (3) ^IB4feb^^iSSfl3&fe-eSJ^< N PA6 

M&CKJ^bTl%BSA£r^frPBS(-) (&IT^ Tl%BSA-PBS(-)j |«£Brr) 

/^#:m^-r^y k— ^^^bfc 0 ^ofeib PA6»££y!u-fflv^ 3 

fflH^fcit: hPA67j«fei{£KM1306, KM1307. KM1310§r^#bfc o 
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mmom±/^zfV K— -^M&Wfc, ferm BP-7573^ vx^f ^13^^21 b 

i»0<flMlTBlfll (M#-5§-305-8566) ) fc^ffc £ *VC 5 „ 

(6) ^j^n—-yjvm^f(Dmu 

^^^aLM^- Klttl^^^ (BALB/c) {-##^!)15 (5) t?# 
m.7k%%m. (l~8ml/|2E) Lfc 0 

mm^m^m (1200 x gN 5^^) u @^«r^*Lfe 0 itMigM^y 

If:/* 7**-f tf^^dry h SrfflV^fcELISAifefc: J; 5 N KM1306, KM1307, 
KM1310i~-<-r *SlgM £ $ *lfc 0 

(7) f)fe^fe (t/vy-^-gt) ^«fcSPA6JWlfii:oRjtStfeo#tif 

^7/^^hJ|^|BJj:**Cjgb^:PA6*BliaSr % PBS(-) t?2HI?5fe#^, lO^g/mlT^ 
g (?4W$^H%t$!J) *5it^0.02%EDTASr^tfPBS(-) X.37°C-C 
30#fflJg£l U 10%«?j/Ejfo?f (GIBCO-BRLttM) £^£r a -MEM^ffittl^T 
T??~r— -tfOftMISMkJ^ 4°C-C1000Xg N 5^M3fi^Hli-Si^-C|HHtXb 
fco ISliKUfc^SS^lOyoW^ik^f (GIBCO-BRLftM) Sr-g-tPa-MEM^fl&fJlJSI 

»U ixio 6 M1*oi.5ml^-:/}c:^&Lfc 0 ^brtM^r, 1%BSA- 

PBS(-) ^^f-M^blOOOXg, B^BBat'L^lft-t-Sr. fcT?2fl&fci#-Lfc„ gfc^b 
fc#fflfl&£, 10ys/ml©*frJ4#i;# (&5l^50Mg/ml«ft£ifcJR^#H#) Sr^tf 
1%BSA-PBS (-) ?M$C« L37 < C-C30^W^-T 5 £ £ "Cfcift: £ £iirfco 
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— ^f*£r^frl%BSA-PBS(-) ^fcfS«L37 < C"T?30#fWig*U 1%BSA- 
PBS(-) |»T2[sI$G}#-fL 2ml<ZH%BSA-PBS(-) Llr/VT^"^ if 

- (n— /ix^— %h ; EPICS XLsystemll) ^T$P#f Lfc Q — &^f££ LTFITCil 

H£tl9 y h-f^y y*nyy y#L#: (fitc;!®^-^^ 3, h^r^y #xx-?y > 

(H+L) ;CALTAG*±SD £30{##fR Lfcl%BSA-PBS (-) ?#r$MV\ 100^1/^a 
— y'T?^ bfc 0 3 ^ Lt7y MgMOD^»p$ijy >v^y JC£ 

L 0 r i "C % KM2070 fi N /n^7*!) K — *v KM2070 (FERM BP-6196 ; 
W098/29544) {31 i <0 , ^^^5fei#:^feS 0 KM2070^TO^§^^ 
<D^^^A6|fflJ§ft-ete:ft i: £r fa C £> ?&fg O _h % KM2070& =i yfn — ;V 

13 0, 1140, Ml 5 Ete^;h,-eft/^Lfc«fc 5 ^ PA6«^r^SL 
T#btb7cKM1306, KM1307, KM1310«PA6|ffl|S^mfl Lfc 0 f^lffllS^, 



m?m-%i-A-im?wm>m ^dna 

SB^J#-^2-AXIB^JOt^B^ : ^DNA 
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mzm-^e-A^Mm^mm ^dna 
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If 3ft <D $g ffl 
4. J»=i^mK SXfCD (a), (bh (c), (dh (eh (fh (gh (h) , (i) 

fee 

(a) 3^ Kn-Y^^4-Dft^ ; 

(b) =t >- K n ^ ^ >-5-^E^ ; 

(c) 3^ Kn^^^6-^jft^ ; 

(d) ^ ^JStgfe ; 

( e ) :X$E@| ; 

(f ) y ^ ; 

(g) <^ 9 ^ VfifEHl ; 

(h) ^^IMll ; 

(i) tr/wpyi ; 
(j) 3yKn^ffy 0 
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5. i^m^&&nffi&^r-fz>&*rtfv^'*-i!>K ut<d (a), o>k ( c ), 
(a), (e), (f) N ( g ) N (h). a), o) (k) frtbte&mfahmi-iti&ik 

\) yt $ ? y ;V\ 



it jkcomm i ~ 5 cDVN-r i ^-fagc©^^ 



7 . ^ fP^-7|||S^, 7>V K — =f FERM BP-7573^g^-f-§^e/ ^ p 
— ^"/^#:-ep.|i$tt5^ bn-v«tfc5, IMPISH 1 ~ 6 <Dl^-f 



8. 7hn«-rj|ffl|6^ ^T© (a), (b) , (c) , (d) , (e), (f) *3«fctf 

(a) l^i^^J{-ti««li^« ; 

(b) SIHM-^ t? X &teSTOjRRti& ; 
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(c) ^#*J56i£&5fcNIH/3T3^J3& ; 

(d) u ~7y — 5*= P ~~ f'JMH^- (M-CSF) r> ^^tS* 5f50P9$3 

(e) ? .x gg^g * $5MC3T3-G2/PA6|HJ3& ; 

(f) Ktt#Mft*tf>^ bn-vlffifi ; 

(g) fi^^»Jift*©^ bn-vUsa 

1 1 . ft 3&<Dg5H 9 flE*©^4't^*n5J^#*Blia^fe^J^#WJI&* 

5> t l-x#^t t r sEtt^iis^ fcft^Eift ^oifflsa^© 
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7 5; / mia^iJd^ b ft 5 atf y K«:^3bric# t L'C'^ t"C^5Ktt#tt 

1 5. !BM#-S-7-e*Sn5T5/filBa2?!lS:3--K , t"5DNASr^^ri-5 

I I 

i 7. ia^ij#-^-7-e*$^-5T5:y^ga^j?r3— K-fSDNASr^^ri-s 

1 8 . IB?IJ#^§- 9 -C* $ tb 6 ±^K@a^iJ ^r^-r 6DNA ^r-a S 

i 9 . mzm^ 8 * tts r ? y siia^j^ b ft* # y KSr^rsftj* 

jf a & l < ttf+ip s nit r s: y nia?i] ^ b * s *° v k & 
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2 4. BB^J#^-7"e^$ttST5/mBa^!IS:="-Ki-SDNAtr-g^ri-S 
Lttf tt/feS J05 f£#»^ * ft ^I3S^ S 315 (D (O 5Mfc 

2 5 . m?m^ 1 o -c* £ 5 ^SSB^ij Sr^ri- sdna ^ri- § Mil x. 
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2 7 . SN*<E>gKH 9 \Z.&1fc<Df&m&1ttS&7k<Dfl6m 1 2 ~ 2 6 (D^-ftlfr 

2 8 . B*3fc<£>45ffl 9 fcflB4fc©*^*fc«:fil!f3ft©fl£ffl 12-26 ©Vvf flfr 

1 3S^|B«(^^bil^iJ Sria^b U^t«F«*Srffi ^ ^r#^t its, St # 
LTV^MT'fo^ sf^Olaffll — S, 2 7feJ;tJ«2 8(OV^-ftb^liS}c:fB 
|EH1~8, 2 7fcJ;l)!2 8(DV^tL^13S(cfBic(D^fe 0 

3 i . mi&m'mJ s i&i)>$t8iMJfe^&%, m^comm2 9 ^.tat 3 o ^tegc^ 

3 2. ttS^lfflJ^^^ KT© (a), (b), (c), (d) (e) 

(a) wmrmm ; 

(b) #»H)3£ ; 

( c ) wmw^mm 
(a) wmM<D { mfk ; 

(e) IHIgfeliflfc 
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33. wmWMm,^, ^*^>-&m$Lvx\s^%Wr&WM%&-v&%, m^<D 

3 4. Wmm&&, &sT<D (a), (bh (c) *3«kt* (d) fl>e>fc53£#»&j8 

(b) T-fe^vva V ; 

(c) 7 T 5; 7 mmfm&WUMJfo ; 

(d) -fe n b - ^f^HrttWjgo 

3 5. V ^{pW}&&1&toBl&ti*^ islet lSrSS^bTV^SaSSiW 

3 6. ft&&<Dmt&1>K £IT<V (ah (bh (c) *5<fct* (d) #>bft<5S¥/5> 

(a) WjS^OjffiWfcH-^-CfcS y — (Sonic hedgehog) 
(Bone Morphogenetic Protein 4) fc^lS U1HllK:{£Mt"£&BJ§£fc#flrr £ IS 

(b) #^^(Dft^IIfilJ(DjS^g^fiS-t"SHNF-3)3 (Hepatocyte Nuclear Factor- 
3 )3 ) &mjL L X V > 5 <£> M ; 

(c) #^^<Dj^#]^bHNF--3 j3 (Hepatocyte Nuclear Factor-3 j3 ) {3!OV^2 
#@ ^7— Nkx2. 2£f§ilLTV^#SWMllJ<£>« ; 

(d) Pax-7 SrH^ U X V > § #^ffW#J <D M D 

3 7. #?g±^(D|fflJ!a^s AP-2 (Activator Protein 2) 3r3§3l LTV^^fl 
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3 8. •WJ&lficM^ (Bone Morphogenetic Protein 4) #&T"Ci§ : £i-f"2> " 

3 9. y ~ y ? ^ y v?tJ> >y >7 (Sonic hedgehog) #^T"Ci§*i~§ - t & 

(DiSH 2 7 ~ 3 9 vf^/$> 1 W^fSicO^lfe, 
fDfSH 2 7 ~4 0 <DV^-ftifa 1 £B&-!Bfc<z>^1fe 0 

4 2. i«X®fcl^/^ i/^^&V^ ff^^fSH 
2 7 — 41 <Dl vf 1 W-fBiitf^feo 

4 3. Ett^M^, KT© (a), (b) *3«fct* (c) ft fcSlfcf 

^§»-efc5s It^<z)f5ig2 7~4 2tDv^tL^ i iiIt-fBi4^}£ 0 

(b) r i «t o t ^ $ tifc tilE^f 5 ^tK 

(c) (a) -mtft (b) (Z)M4#lfflJ3S©^fe#:Jb(DitfK^-^5t>fK-T-X^(D#fe^ 

4 4. M4MiS^^fl^«^^««^*^(D^^^^il^i-5^ 

5%J^±1?fcSff*(D^|lIl~84Bj;(^2 7~4 3 (DV^T flfr 1 Ilf^fB 

122 



WO 03/042384 



PCT/JP02/11894 



45. mmm^mm^M&(DWkMM$:Wt>^\ w^©fSH2 7~4 

4 6. ft^(D|5B|2 7~4 5 CDV^Tt^^l3^^fa«c(D^■fe^ffiV^§^ ^(31 

4 7. lt^O|5H4 6 ^fai^»£, ^iMM^^M^m^ir 51 
^yjfeo 

3jt<D^5H 4 7 ^fBic^^io 

4 9. |f^©|SH4 7^/c«4 8(cf5ic^^fe^^V>-C#^tL6«o 

5 0. f»5£(DfSB4 6 ^fctt4 9^|BicO«^i?|Sm o 



5 1. gJIT© (a)~(o) ^bft£S¥^llfrm5'>&< t h lO^t* 

(a) 7 $ ti % r ^ y b & 5 ^ y k ; 

(c) uvm^- 7 ~vM£ti&T 5; y mia^j ho %j^jh<Df@in<i43rirr § t ^ y 
mum fa & fts *° v k ; 
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(a) @a?!i#-5§- 7 -vm &nz>T^/ mnm & =» — K-r 5 d n a £*a-^r 1- § lam ;t 

— ; 



-<y^— hp— rjBwiaiJ:*ALT#b^tS^WBifcfr ; 

(g) ia^j#-^- 9 -e^ $ tt 6 s^sa^j &m-t- sdna sr-M-t- a iamx.-< * * — 

(h) sb?ij#-8- 8 -« tsthZT^y wmmfr h & 5 *° y ^-y^ k ; 



(j) ia^ij## 8 -ca? $ tt § r ^ s wmm t&o % w_l<d*b m^^-r 575/ 
(1) @a^j#-^-i 0T?^$tLs^xia^j^^-rsDNASr-^^r-rsiamx.-<y ^ 



(m) %mm^- 7 -eg? ^^7^7 me^ij & = — 5 d n a ^^rr 3 mm ^ 
(n) ia?ij#-5§-i o-e*$tL§^ia^ij^^-rsDNA^^-t-s / mmx.-<y ^ 
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53. j\-ffimmjk<Dffim(Dm&fc&*3<mi&ti i , wmwmm^t^tm^ 

it ^oi&H 5 3 tfag£<Dis^ 0 



55.- ^^w^T^.t^i^^ww&T-e, m^mm 27-45 



5 6. |fe^«#^T^.^I«»«##feT^\ ff*©f5H2 7 — 4 5 



57. mm^^TRx^m^m^iW0^rx\ rn^mm 4 6 ^ia« 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO. , LTD. 
<110> YOSHIKI SASAI 
<110> HIROO IWATA 

<120> AGENT FOR INDUCING EMBRYONIC STEM CELL TO ECTODERMAL CELL, METHOD FOR 
OBTAINING THE SAME, AND USE OF THE SAME 

<130> P-42628 

<140> JP 2001-350724 
<141> 2001-11-15 

<160> 10 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 



<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 2 

tctggagtta agaaatcgga gctg 24 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 1 

tgaagagagc ggacaaggag ate 



23 



<400> 3 

aggaeggetc tctgaagaa 



19 
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<400> 4 

ttgaccgagt tgaaggcgaa 20 



<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

gaccacagtc catgccatca ct 22 



<210> 6 
<211> 13 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

tccaccaccc tgttgctgta g 21 



<210> 7 
<211> 314 
<212> PRT 

<213> Mus musculus 
<400> 7 

Met Gly Val Gly Arg Ser Ala Arg Gly Arg Gly Gly Ala Ala Ser Gly 
15 10 15 

Val Leu Leu Ala Leu Ala Ala Ala Leu Leu Ala Ala Gly Ser Ala Ser 

20 25 30 

Glu Tyr Asp Tyr Val Ser Phe Gin Ser Asp He Gly Ser Tyr Gin Ser 
35 40 45 

Gly Arg Phe Tyr Thr Lys Pro Pro Gin Cys Val Asp He Pro Val Asp 
50 55 60 

Leu Arg Leu Cys His Asn Val Gly Tyr Lys Lys Met Val Leu Pro Asn 
65 70 75 80 

Leu Leu Glu His Glu Thr Met Ala Glu Val Lys Gin Gin Ala Ser Ser 

85 90 95 

Trp Val Pro Leu Leu Asn Lys Asn Cys His Met Gly Thr Gin Val Phe 

100 105 110 

Leu Cys Ser Leu Phe Ala Pro Val Cys Leu Asp Arg Pro He Tyr Pro 
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115 



120 



125 



Cys Arg Trp Leu Cys Glu Ala Val Arg Asp Ser Cys Glu Pro Val Met 
130 135 140 

Gin Phe Phe Gly Phe Tyr Trp Pro Glu Met Leu Lys Cys Asp Lys Phe 
145 150 155 160 

Pro Glu Gly Asp Val Cys He Ala Met Thr Pro Pro Asn Thr Thr Glu 

165 170 175 

Ala Ser Lys Pro Gin Gly Thr Thr Val Cys Pro Pro Cys Asp Asn Glu 

180 185 190 

Leu Lys Ser Glu Ala He He Glu His Leu Cys Ala Ser Glu Phe Ala 
195 200 205 

Leu Arg Met Lys He Lys Glu Val Lys Lys Glu Asn Gly Asp Lys Lys 
210 215 220 

He Val Pro Lys Lys Lys Lys Pro Leu Lys Leu Gly Pro He Lys Lys 
225 230 235 240 

Lys Glu Leu Lys Ala Leu Val Leu Phe Leu Lys Asn Gly Ala Asp Cys 

245 250 255 

Pro Cys His Gin Leu Asp Asn Leu Ser His Asn Phe Leu He Met Gly 

260 265 270 

Arg Lys Val Lys Ser Gin Tyr Leu Leu Thr Ala He His Lys Trp Asp 
275 280 285 

Lys Lys Asn Lys Glu Phe Lys Asn Phe Met Lys Arg Met Lys Asn His 
290 295 300 



Glu Cys Pro Thr Phe Gin Ser Val Phe Lys 
305 310 



<210> 8 
<211> 313 
<212> PRT 

<213> Homo sapiens 



<400> 8 

Met Gly He Gly Arg Ser Glu Gly Gly Arg Arg Gly Ala Leu Gly Val 
15 10 15 

Leu Leu Ala Leu Gly Ala Ala Leu Leu Ala Val Gly Ser Ala Ser Glu 

20 25 30 

Tyr Asp Tyr Val Ser Phe Gin Ser Asp He Gly Pro Tyr Gin Ser Gly 
35 40 45 
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Arg Phe Tyr Thr Lys Pro Pro Gin Cys Val Asp He Pro Ala Asp Leu 
50 55 60 

Arg Leu Cys His Asn Val Gly Tyr Lys Lys Met Val Leu Pro Asn Leu 
65 70 75 80 

Leu Glu His Glu Thr Met Ala Glu Val Lys Gin Gin Ala Ser Ser Trp 

85 90 95 

Val Pro Leu Leu Asn Lys Asn Cys His Ala Gly Thr Gin Val Phe Leu 

100 105 110 

Cys Ser Leu Phe Ala Pro Val Cys Leu Asp Arg Pro He Tyr Pro Cys 
115 120 125 

Arg Trp Leu Cys Glu Ala Val Arg Asp Ser Cys Glu Pro Val Met Gin 
130 135 140 

Phe Phe Gly Phe Tyr Trp Pro Glu Met Leu Lys Cys Asp Lys Phe Pro 
145 150 155 160 

Glu Gly Asp Val Cys He Ala Met Thr Pro Pro Asn Ala Thr Glu Ala 

165 170 175 

Ser Lys Pro Gin Gly Thr Thr Val Cys Pro Pro Cys Asp Asn Glu Leu 

180 185 190 

Lys Ser Glu Ala He He Glu His Leu Cys Ala Ser Glu Phe Ala Leu 
195 200 205 

Arg Met Lys He Lys Glu Val Lys Lys Glu Asn Gly Asp Lys Lys lie 
210 215 220 

Val Pro Lys Lys Lys Lys Pro Leu Lys Leu Gly Pro He Lys Lys Lys 
225 230 235 240 

Asp Leu Lys Lys Leu Val Leu Tyr Leu Lys Asn Gly Ala Asp Cys Pro 

245 250 255 

Cys His Gin Leu Asp Asn Leu Ser His His Phe Leu He Met Gly Arg 

260 265 270 

Lys Val Lys Ser Gin Tyr Leu Leu Thr Ala He His Lys Trp Asp Lys 
275 280 285 

Lys Asn Lys Glu Phe Lys Asn Phe Met Lys Lys Met Lys Asn His Glu 
290 295 300 



Cys Pro Thr Phe Gin Ser Val Phe Lys 
305 310 
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<210> 9 

<211> 945 

<212> DNA 

<213> Mus musculus 



<400> 9 

atg ggc gtc ggg cgc age gcg egg ggt cgc ggc ggg gee gee teg gga 48 
Met Gly Val Gly Arg Ser Ala Arg Gly Arg Gly Gly Ala Ala Ser Gly 
15 10 15 

gtg ctg ctg gcg ttg gee gee get ctg ctg gee teg ggt teg gee age 96 
Val Leu Leu Ala Leu Ala Ala Ala Leu Leu Ala Ser Gly Ser Ala Ser 

20 25 30 

gag tac gac tac gtg age ttc cag tec gac ate ggc teg tat cag age 144 
Glu Tyr Asp Tyr Val Ser Phe Gin Ser Asp lie Gly Ser Tyr Gin Ser 
35 40 45 

ggg cgc ttc tac acc aag ccc ccg cag tgc gtg gac ate ccg gtg gac 192 
Gly Arg Phe Tyr Thr Lys Pro Pro Gin Cys Val Asp He Pro Val Asp 
50 55 60 

ctg agg ctg tgc cac aac gtg ggc tac aag aag atg gtg ctg ccc aac 240 
Leu Arg Leu Cys His Asn Val Gly Tyr Lys Lys Met Val Leu Pro Asn 
65 70 75 80 

ctg ctg gag cac gag acc atg gca gag gtg aag cag cag gec age age 288 
Leu Leu Glu His Glu Thr Met Ala Glu Val Lys Gin Gin Ala Ser Ser 

85 90 95 

tgg gtg ccg ctg etc aac aag aac tgc cac atg ggc acc cag gtc ttc 336 
Trp Val Pro Leu Leu Asn Lys Asn Cys His Met Gly Thr Gin Val Phe 

100 105 110 

etc tgt teg etc ttc gcg ccc gtc tgt ctg gac egg ccc ate tac ccg 384 
Leu Cys Ser Leu Phe Ala Pro Val Cys Leu Asp Arg Pro He Tyr Pro 
115 120 125 

tgt cgc tgg etc tgc gag gec gtg cgc gac teg tgc gag ccg gtc atg 432 
Cys Arg Trp Leu Cys Glu Ala Val Arg Asp Ser Cys Glu Pro Val Met 
130 135 140 

cag ttc ttc ggc ttc tac tgg ccc gag atg etc aaa tgt gac aag ttc 480 
Gin Phe Phe Gly Phe Tyr Trp Pro Glu Met Leu Lys Cys Asp Lys Phe 
145 150 155 160 

ccc gag ggc gac gtc tgc ate gec atg acc ccg ccc aat acc acg gaa 528 
Pro Glu Gly Asp Val Cys He Ala Met Thr Pro Pro Asn Thr Thr Glu 

165 170 175 

gec tct aag ccc caa ggt aca acc gtg tgt cct cca tgc gac aac gag 576 
Ala Ser Lys Pro Gin Gly Thr Thr Val Cys Pro Pro Cys Asp Asn Glu 

180 185 190 
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ttg aag tea gag gec ate att gaa cat etc tgt gca age gag ttt gca 624 
Leu Lys Ser Glu Ala He He Glu His Leu Cys Ala Ser Glu Phe Ala 
195 200 205 

ctg agg atg aaa ate aaa gaa gtg aag aag gaa aac ggt gac aag aag 672 
Leu Arg Met Lys He Lys Glu Val Lys Lys Glu Asn Gly Asp Lys Lys 
210 215 220 

att gtc ccc aag aag aag aaa ccc ttg aag ctg ggg ccc ate aag aag 720 
He Val Pro Lys Lys Lys Lys Pro Leu Lys Leu Gly Pro He Lys Lys 
225 230 235 240 

aag gag ctg aag egg ctt gtg ctg ttc ctg aag aac ggt gec gac tgt 768 
Lys Glu Leu Lys Arg Leu Val Leu Phe Leu Lys Asn Gly Ala Asp Cys 

245 250 255 

ccc tgc cac cag ctg gac aac etc age cac aac ttt etc ate atg ggc 816 
Pro Cys His Gin Leu Asp Asn Leu Ser His Asn Phe Leu He Met Gly 

260 265 270 

cgc aag gtg aag age cag tac ctg ctg aca gec att cac aag tgg gac 864 
Arg Lys Val Lys Ser Gin Tyr Leu Leu Thr Ala He His Lys Trp Asp 
275 280 285 

aag aaa aac aag gag ttc aaa aac ttc atg aag aga atg aaa aac cac 912 
Lys Lys Asn Lys Glu Phe Lys Asn Phe Met Lys Arg Met Lys Asn His 
290 295 300 

gag tgt ccc acc ttc cag tct gtt ttt aag tga 945 
Glu Cys Pro Thr Phe Gin Ser Val Phe Lys 
305 310 



<210> 10 

<211> 942 

<212> DNA 

<213> Homo sapiens 

<400> 10 

atg ggc ate ggg cgc age gag ggg ggc cgc cgc ggg gec ctg ggc gtg 48 
Met Gly He Gly Arg Ser Glu Gly Gly Arg Arg Gly Ala Leu Gly Val 
15 10 15 

ctg ctg gcg ctg ggc gcg gcg ctt ctg gec gtg ggc teg gee age gag 96 
Leu Leu Ala Leu Gly Ala Ala Leu Leu Ala Val Gly Ser Ala Ser Glu 

20 25 30 

tac gac tac gtg age ttc cag teg gac ate ggc ccg tac cag age ggg 144 
Tyr Asp Tyr Val Ser Phe Gin Ser Asp He Gly Pro Tyr Gin Ser Gly 
35 40 45 

cgc ttc tac acc aag cca cct cag tgc gtg gac ate ccc gcg gac ctg 192 
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Arg Phe Tyr Thr Lys Pro Pro Gin Cys Val Asp He Pro Ala Asp Leu 
50 55 60 

egg ctg tgc cac aac gtg ggc tac aag aag atg gtg ctg ccc aac ctg 240 
Arg Leu Cys His Asn Val Gly Tyr Lys Lys Met Val Leu Pro Asn Leu 
65 70 75 80 

ctg gag cac gag acc atg gcg gag gtg aag cag cag gec age age tgg 288 
Leu Glu His Glu Thr Met Ala Glu Val Lys Gin Gin Ala Ser Ser Trp 

85 90 95 

gtg ccc ctg etc aac aag aac tgc cac gee ggg acc cag gtc ttc etc 336 
Val Pro Leu Leu Asn Lys Asn Cys His Ala Gly Thr Gin Val Phe Leu 

100 105 110 

tgc teg etc ttc gcg ccc gtc tgc ctg gac egg ccc ate tac ccg tgt 384 
Cys Ser Leu Phe Ala Pro Val Cys Leu Asp Arg Pro He Tyr Pro Cys 
115 120 125 

cgc tgg etc tgc gag gee gtg cgc gac teg tgc gag ccg gtc atg cag 432 
Arg Trp Leu Cys Glu Ala Val Arg Asp Ser Cys Glu Pro Val Met Gin 
130 135 140 

ttc ttc ggc ttc tac tgg ccc gag atg ctt aag tgt gac aag ttc ccg 480 
Phe Phe Gly Phe Tyr Trp Pro Glu Met Leu Lys Cys Asp Lys Phe Pro 
145 150 155 160 

gag ggg gac gtc tgc ate gee atg acg ccg ccc aat gee acc gaa gec 528 
Glu Gly Asp Val Cys He Ala Met Thr Pro Pro Asn Ala Thr Glu Ala 

165 170 175 

tec aag ccc caa ggc aca acg gtg tgt cct ccc tgt gac aac gag ttg 576 
Ser Lys Pro Gin Gly Thr Thr Val Cys Pro Pro Cys Asp Asn Glu Leu 

180 185 190 

aaa tct gag gec ate att gaa cat etc tgt gee age gag ttt gca ctg 624 
Lys Ser Glu Ala He He Glu His Leu Cys Ala Ser Glu Phe Ala Leu 
195 200 205 

agg atg aaa ata aaa gaa gtg aaa aaa gaa aat ggc gac aag aag att 672 
Arg Met Lys He Lys Glu Val Lys Lys Glu Asn Gly Asp Lys Lys He 
210 215 220 

gtc ccc aag aag aag aag ccc ctg aag ttg ggg ccc ate aag aag aag 720 
Val Pro Lys Lys Lys Lys Pro Leu Lys Leu Gly Pro He Lys Lys Lys 
225 230 235 240 

gac ctg aag aag ctt gtg ctg tac ctg aag aat ggg get gac tgt ccc 768 
Asp Leu Lys Lys Leu Val Leu Tyr Leu Lys Asn Gly Ala Asp Cys Pro 

245 250 255 

tgc cac cag ctg gac aac etc age cac cac ttc etc ate atg ggc cgc 816 
Cys His Gin Leu Asp Asn Leu Ser His His Phe Leu He Met Gly Arg 
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260 

aag gtg aag age cag tac 
Lys Val Lys Ser Gin Tyr 
275 

aaa aac aag gag ttc aaa 
Lys Asn Lys Glu Phe Lys 
290 

tgc ccc acc ttt cag tec 
Cys Pro Thr Phe Gin Ser 
305 310 



265 

ttg ctg acg gec ate cac 
Leu Leu Thr Ala He His 
280 

aac ttc atg aag aaa atg 
Asn Phe Met Lys Lys Met 
295 300 

gtg ttt aag tga 
Val Phe Lys 



270 

aag tgg gac aag 864 
Lys Trp Asp Lys 
285 

aaa aac cat gag 912 
Lys Asn His Glu 



942 
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